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General Instructions : 


Read the following instructions very carefully and strictly follow them : 
(i) This question paper comprises four sections — A, B, C and D. 
This question paper carries 36 questions. All questions are compulsory. 
(ii) Section A — Question no. 1 to 20 comprises of 20 questions of one mark each. 
(iii) Section B — Question no. 21 to 26 comprises of 6 questions of two marks each. 
(iv) Section C — Question no. 27 to 32 comprises of 6 questions of four marks each. 
(v) Section D — Question no. 33 to 36 comprises of 4 questions of six marks each. 


(vi) There is no overall choice in the question paper. However, an internal choice has been provided in 3 questions of one mark, 


2 questions of two marks, 2 questions of four marks and 2 questions of six marks. Only one of the choices in such questions 
have to be attempted. 


(vii) In addition to this, separate instructions are given with each section and question, wherever necessary. 
(viii) Use of calculators is not permitted. 
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Question numbers 1 to 10 are multiple choice questions of 1 mark each. Select the correct option : 
1. If A is a square matrix of order 3, such that A(adj A) = 101, then |adj A| is equal to 


(a) 1 (b) 10 (c) 100 (d) 101 
2. If Aisa3 x 3 matrix such that |A| = 8, then |3A| equals 
(a) 8 (b) 24 (c) 72 (d) 216 


2 
3. If y = Ae" + Be”, then =! is equal to 
x 
(a) 25 y (b) 5y (c) - 25 y (d) 15 y 
4. [xe dx equals 
3 1 DN 1 y 1 - 
(a) e +C (b) 3° +C (c) 3° +C (d) a $C 
5. Ifi, j, k are unit vectors along three mutually perpendicular directions, then 
(a) i-j=1 (b) ix j=] (c) i-k-0 (à) ixk =0 
6. ABCD is a rhombus whose diagonals intersect at E. Then EA +EB + EC + ED equals 


(a) 0 (b) AD (c) 2BC (d) 2AD 


7. The lines x-2 = y-3 = 4-2 
1 1 k 


and ioe = are mutually perpendicular if the value of k is 


2 2 
a) = 3 (b) 3 (c) -2 (d) 2 





20 


oo 


so 


10. 


11. 


12, 


13. 





16. 


LA, 


18. 


19, 


20. 


. The integrating factor of the differential equation x ` 


. The vector equation of a line which passes through the point 
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The graph of the inequality 2x + 3y > 61s 

(a) half plane that contains the origin. | | i 
(b) half plane that neither contains the origin nor the points of the line 2x + 3y = 6. 
(c) whole XOY-plane excluding the points on the line 2x + 3y = 6. 


(d) entire XOY plane. i . 
A card is picked at random from a pack of 52 playing car ds. Given that the picked card is a queen, the probability 


of this card to be a card of spade is i 
1 4 (c) 1 (d) — 

a) — KA 
a- b = 1 > 
A die is thrown once. Let A be the event that the number obtained is greater than 3. Let B be the event that the 


number obtained is less than 5. Then P(A U B) is 


2 3 
es b) — (c) 0 
e) 5 (b) 3 


Fill in the blanks in Questions from 11 to 15. 
A relation in a set A is called eene relation, if ea 


(d) 1 





ch element of A is related to itself. 


1 0 1 
= -2B = then A = «eem ; 
IfA + B : d and A - 2B F B 


b 
The least value of the function f(x) = ax* FL »0,b»0,x»0) İS nmm | 


Y äu ai caia 
x 
OR 


2 
The degree of the differential equation 1+ (2) DT E 





(3, 4, - 7) and (1, - LB E EN , 
OR 
The line of shortest distance between two skew lines 18.425: 


Question numbers 16 to 20 are very short answer type questions. 


to both the lines. 


e wël oo 17 
Find the value of sin [s Zi 


3 4 
For z M write A7. 


If the function f defined as 


x -9 


f(x)=4 x-3 
k fer 


Eli 





is continuous at x = 3, find the value of k. 
If f(x) = x* - 10, then find the approximate value of f(2.1). 
OR 


Find the slope of the tangent to the curve y = 2 sin’(3x) at x = a 
6 


4 
Find the value of | |x-5| dx. 
1 
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21. 


22. 


23. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Question numbers 21 to 26 carry 2 marks each. 


4x+3 2 d o f 
To- pcd" X * —, then show that (fof) (x) = x, for all x # 2 Also, write inverse O f. 


3 
OR 7 
Check if the relation R in the set R of real numbers defined as K = {(a, b) : a < b} is (i) symmetric, (ii) transitive. 
x 
. d PA 
ui j PETET 
q? 
Jf x = a cos 0; y = b sin 9, then find uA 
dx’ 
OR 


Find the differential of sin^x w.r.t. eos, 


Evaluate i) ] pes 
. Eva : || --—> x 
ux 2x 


1 
Find the value of | x(1-x)"dx . 
0 


Given two independent events A and B such that P(A) = 0.3 and P(B) = 0.6, find P(A' ^ B). 


SECTION - C 


Question numbers 27 to 32 carry 4 marks each. 


Solve for x : sin (1 x) - 2sin (x) = T 
x4 qlo "EU 

If y = (log x)' + x°®, then find 2 
x 


Solve the differential equation : 
[1 +x- vol? = U 
x ) dx x 


Given that x = 1 when y = 


la 


If a =1+ 2j +3k and b i4 4j -5k represent two adjacent sides of a parallelogram, find unit vectors parallel to 


the diagonals of the parallelogram. 
OR 

find the area of the triangle ABC with vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1). 

of novelty souvenirs made of plywood. Souvenirs of type A requires 5 minutes 
h for assembling. Souvenirs of type B require 8 minutes each for cutting and 
8 minutes each for assembling. Given that total time for cutting is 3 hours 20 minutes and for assembling 4 hours. 
The profit for type A souvenir is 100 each and for type B souvenir, profit is Y 120 each. How many souvenirs of 
each type should the company manufacture in order to maximize the profit ? Formulate the problem as an LPP 


and solve it graphically. 
Three rotten apples are mixed with s 
apples, if three apples are drawn one 


Using vectors, 


A company manufactures two types 
each for cutting and 10 minutes eac 


even fresh apples. Find the probability distribution of the number of rotten 
by one with replacement. Find the mean of the number of rotten apples. 


OR 
In a shop X, 30 tins of ghee of type A and 40 tins of ghee of type B which look alike, are kept for sale. While in shop 


Y, similar 50 tins of ghee of type A and 60 tins of ghee of type B are there. One tin of ghee is purchased from one 
of the randomly selected shop and is found to be of type B. Find the probability that it is purchased from shop x 
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SECTION - D 


Question numbers 33 to 36 carry 6 marks each. o v—9M—— 
33. Findthe vector and cartesian equations of the line which is perpendicular 


x+2 y-3 z41 ad y-2 z-3 


1 2 4707373 4 
and passes through the point (1, 1, 1). Also find the angle between the nis "p ? ët x 
34. Using integration find the area of the region bounded between the two circles -9 


OR 


22 





4 
Evaluate the following integral as the limit of sums Jo? — x)dx. 
] 


35. Find the minimum value of (ax + by), where xy = c’. 

36. Ifa, b, care p^, q^ and dh terms respectively of a G.P, then prove that 
loga p 1 
logb q 1=0 
logc r 1 


OR 
à -3 5 
If A=|3 2 4|, then find A”. 
11 -2 


Using A”, solve the following system of equations : 
2x — 3y + 5z = 11 
3x + 2y-42=-5 
x+y-2z=-3 
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Question numbers 1 to 10 are multiple choice questions of 1 mark each. Select the correct Option : 


1 0 
B. IP "M d = 0, then x equals 








(a) 0 (b) -2 (c) -1 (d) 2. 
2. Í 43" dx equals 
127 4* A7 33 
(a) uc (b — 40 ur a 
log12 log4 e log 4.log3 is (d) log3 +C 


a multiple of 2 or 
2 3 | 
(a) = (b) = Ea 9 
Fill in the blanks in Questions from 11 to 15. 
11. A relation R ona set A is called ........ If (a, 


( 4, € Rand (a>, 43) € R implies that (21,43) € R, for 0,05, 07€ A: 
Question numbers 16 to 20 are very short answer type questions. 


16. Evaluate : sin A cogn _1 
o 2 


17. Using differential, find the approximate value of V 36.6 upto 2 decimal places. 
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x+1 
ind 
21. Fin E -Ax) dx. 
22. Evaluate | xsin (x?) T 
= dx. 
SECTION - C 
Question numbers 27 to 32 carry 4 marks each. 
27. Prove that tan DEN 3 -cot” 3 |= ER 
2 13 
28. Ify = (cos x)* + tan” Vx, find = 
x 
SECTION - D 
Question numbers 33 to 36 carry 6 marks each. 
36. Find the point on the curve y” = 4x which is nearest to the point (2, 1). 
Delhi Set UI E 
SECTION-A 
Question numbers 1 to 10 are multiple choice questions of 1 mark each. Select the correct option : 
1. If A is skew symmetric matrix of order 3, then the value of | A] is 
(a) 3 (b) 0 (c) 9 (d) 27 
x? d? 
6. If y = log, (5) , then SC equals 
1 2 2 
fa) —— b) -3 EE (4) — 
9. The distance of the origin (0, 0, 0) from the plane -2x + 6y - 3z = -7is | 
(a) 1 unit (b) J2 units (c) 2/2 units (d) 3 units 
Fill in the blanks in Questions from 11 to 15. | 
11. If A and B are square matrices each of order 3 and |A| = 5, |B| = 3, then the vlaue at [9 ABI Sonus: ; 
Question numbers 16 to 20 are very short answer type questions. 
1 -2 
16. Find the cofactors of all the elements of | 4 3 | 
17. Let f(x) = x|x|, for all x e R check its differentiability at x = 0. 
Question numbers 21 to 26 carry 2 marks each. 
x+1 
21. 


OR 


Find the slope of tangent to the curve y = 2.cos*(3x) at x = a 
6 


SECTION - B 


Question numbers 21 to 26 Carry 2 marks each. 





Find lar) 


23 
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EG HA 


3 
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l 
, 4l 1-2 
26. Find the value of [tan (ES 
A EEE 


SECTION -C 


Question numbers 27 to 32 carry 4 marks each. 
27. Solve the equation x : sin” (5) + sin” (2) = Zi e 
x X 2 


28. Find the general solution of the differential equation 
ye” dx = (xe” + y?) dy, y #0 





SECTION - D 


Question numbers numbers 33 to 36 carry 6 marks each. 
33. Find the distance of the point P(3, 4, 4) from the point, where the line joining the points A(3, — 4, - 5) and B(2, -3 
1) intersects the plane 2x + y + z =7. | 


as 
65/4/1 
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SECTION - A 


Question numbers 1 to 10 are multiple choice questions of 1 mark each. Select the correct option : 


1. The value of sin” (cosa) is 

















T 3T n -3n 
a) es b) — c) -— di — 
(à) = b E 0-7 DE 
3 2 
2. IfA = [2 -3 4])B=|2|,X=[1 2 3]and Y = |3 , then AB + XY equals 
2 i 
(a) [28] (b) [24] (c) 28 (d) 24 
2 3 2 
3. If |x x xļ|+3=0, then the value of x is 
4 9 1 
(a) 3 (b) 0 (c) -1 (d) 1 
n/8 
4. Í tan?(2x) is equal to 
0 
4-T 4+T 4-T 4-7 
b (c) d 
(a) : (b) : r (d) > 
5. If DEER DI then the angle between a and b is 
(a) 0° (b) 30° (c) 60° (d) 90° 
6. The two lines x = ay + b, z = cy + d; and x = a'y + b', z = c'y + d' are perpendicular to each other, if 
(a) 545-1 (b 44==-1 (c) og + cc 71 (d) aa’ + cc! = - 
! C' a! e 
7. The two planes x - 2y + 4z = 10 and 18x + 17y + kz = 50 are perpendicular, if k is equal to 
la) (b) 4 (c) 2 (d) -2 " 
8. Inan LPE if the objective function z = ax + by has the same maximum value on two corner points of the feas! 
ion, then the number of points at which Z,a occurs is mE 
m (c) finite (d) infinite 


(b) 2 


(a) 0 
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9, From the set (1,2, 3, 4, 5), two numbers a and b (a + b) are chosen at random. The probability that > is an integer 
ES, 
a b) 1 ui ei 
4 2 5 
10. A bag contains 3 white, 4 black and 2 red b ; 
probability that both the balls are ees alls. If 2 balls are drawn at random (without replacement), then the 
1 
2S 1 
er ME () + (à) + 
| 36 12 24 
In Q. Nos. 11 to 15, fill in the blanks with correct word/sentence : 
11. If f: R — R be given by f(x) = (3 - 33)", then fof (x) — ..... 
, Som y 5 gj "7 HE sti 
12. 9 x-y| |9 y then sy = a i 
13. The number of points of discontinuity of f defined by f(x) = |x| - |x + 1 Boana 
M. The slope of the tangent to the curve y = X = x at the point (ie OO | 
OR 
The rate of change of the area of a circle with respect to its radius r, when r = 3 cm, is ........... 
15. If 4 is a non-zero vector, then (a.i).i + (a.j).j + (a.k).k "APRI 
OR 
The projection of the vector ^m j on the vector i+j [—Á 
Q. 16 to 20 are very short answer questions. 
Find adj A,if Al 7 
16. Find aq A, "lu ai 
axl _ 51-1 
17. Find | ax 
10° 
2n 
18. Evaluate fi sin x |dx 
0 
2 nonae values! 
Alias en find the value of a. 
OR 
dx 
Find | + 
Ee 
20. Show that the function y = ax + 24^ is a solution of the differential equation 2 d tX ES y=0. 
SECTION - B 
Q. 21 to 26 carry 2 marks each. 
21. Check if the relation R on the set A = (1, 2, 3, 4, 5, 6} defined as R = {(x, y) : y is divisible by x} is (i) symmetric 
(ii) transitive. 
OR 
Prove that : 
9g 9. (1Y 9 , (242 
—-—sin |—|-2—sin | — 
8 4 3) 4 3 
22. Find the value of Y at @ ==, if x = cos 0 — cos 20, y = sin 0 — sin 20. 
dx 
23. 


Show that the function f defined by f(x) = (x - 1)e + 1 is an increasing function for all x > 0. 


“<< La 

my 
m 

' 
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24. Find |a| and Ib | i£ |a|=2|b| and (a & b) (a - 0) 212. 
OR 
Find the unit vector perpendicular to each of the vectors a=4i+ 3j +k and b 22i - j * 2k. 


25. Find the equation of the plane with intercept 3 on the y-axis and parallel to xz - plane. 


Find [P(B/A) + P(A/B)), if P(A) = = 


3 


SECTION - € 


Prove that the relation R on Z, defined by R = {(x, y) : (x - y) is divisible by 5} is an equivalence relation. | 
28. If y 7 sin"! a a=) 


Q. 27 to 32 carry 4 marks each. 
27. 





dy -1 
/ then show that —+ = ——— , 
dx 241 - xi 
f OR 
-Verify the Rolle's Theorem for the function f(x) = & cos x in E d 


29. Evaluate: [T 
| ol COS x 
30. For the differential equation given below, find a particular solution satisfying the given condition 


(9 e +1; y -0 when x = 0. 
x 
31. 


A manufacturer has three machines I, II and III installed in his factory. Machine I and II are capable of being 
operated for atmost 12 hours whereas machine III must be operated for atleast 5 hours a day. He produces only 
two items M and N each requiring the use of all the three machines. 


The number of hours required for producing 1 unit of M and N on three machines are given in the following table : 








He makes a profit of X 600 and € 400 on one unit of i 


tems M and N respectively. How many units of each item 
should he produce so as to maximize his profit assuming that he can sell all the items that he produced. What will 
be the maximum profit ? 


A coin is biased so that the head is three times as likely to occur as tail. If the coin is tossed twice, find the 
probability distribution of number of tails. Hence find the mean of the number of tails. 

OR 
Suppose that 5 men out of 100 and 25 women out of 1000 are 
of men and women, find the probability of choosing a good 





32. 


ood orators. Assuming that there are equal number 
orator. 


SECTION - D 
Q. 33 to 36 carry 6 marks each. 


Using properties of determinants prove that : 
a—b b«c a 


b-c cta bl=a +b*+c?-3abc. 
c-a a+b c 


33. 


OR 
l3 2 


If A=|2 0 -1|, then show that 4? - 44? - 3A + 11] = 0, Hence find A"! 
12 3 
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. Find the intervals on whj l 
34 which the function f(x) = (x - 1 (x - 2y is (a) strictly increasing (b) strictly decreasing. 
Find the dimensi f »Á 
in ensions of th l 
pedi den Se e rectangle of perimeter 36 cm which will sweep out a volume as large as possible, when 
dei ‘ one of its side. Also, find the maximum volume 
35. Find the area of the regi ing i : | 
Pry =R, sion lying in the first quadrant and enclosed by the x-axis, the line y = x and the circle 
36. Show that the lines r- 2437 en g 
a+Ab and r=b + Ha are coplanar and the plane containing them is given by 
r:(a xb)=0. 
Outside Delhi Set-11 
65/4/2 
Question age 1 to 10 are multiple choice questions of 1 mark each. Select the correct option : 
50 40 
8. LetA= be d and B = P ; | then |AB| is equal to 
(a) p mM (b) 2000 (c) 3000 (d) - 7000 
9, Let @=1-2)+3k. If b is a vector such that a.b =|bP and [a-b] = 7 then |b| equals 
(a) 7 (b) 14 (c) V7 (d) 21 
10. Three dice are thrown simultaneously. The probability of obtaining a total score of 5 is 
5 1 1 
M i 1 
In Q. Nos. 11 to 15, fill in the blanks with correct word / sentence : 
15. If f(x) = 2|x| + 3|sin x| + 6, then the right hand derivative of f(x) at x = 0 is ..................... : 
Question numbers 16 to 20 are very short answer type questions. 
19. Find fin (3 leed Zi 
2 2 
1 0 3 
20. IfA= 111’ then find A”. 
SECTION - B 
Q. 21 to 26 carry 2 marks each. 
25. Find the derivative of x'°8* w.r.t. log x. 
SECTION - C 
Q. 27 to 32 carry 4 marks each. 
x "— 
31. Show that the function f : R > R defined by f(x) = Fal’ V xe R is neither one-one nor onto. 
2 
32. Evaluate : fix -x|dx 
-] 
Q. 33 to 36 carry 6 marks each. 
36. Using integration find the area of the region : 


(x y):0sy«x0sysx0sxs2) 





Y 
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Outside Delhi Set-III 
SECTION - A | 
: the correct option : 
Question numbers 1 to 10 are multiple choice questions of 1 mark each. Select the 
Y. s 5 11. 
8. The value of tan| Zeus '| — || is 
2 3 x 
—3-V5 
3-5 -3- 45 (posee 
34 J5 b (c) S 
a 0 0 
9. If A=|0 a 0|, then det (adj A) equals 
0 0 a 
d 
(a) a? (b) a? (c) a^ (d) a 
10. Theline 3-2. 7-3 2-4 iş parallel to the plane 
3 4 d 
geg _ + = 2 
(a) 2x + 3y + 4z=0 (b) 3x + 4y - 5z = 7 (c) 2x + y -22 = 0 (d) x-y +2 


In O. Nos. 11 to 15, fill in the blanks with correct word / sentence : 
15. If f(x) = x|x|, then f(x) = 


Q. Nos. 16 to 20 are very short answer type questions. 


2 -1 
TA Find adj it A= >| 


1 
19. Find la. dx 


20. 


3/2 


J [x^ ]dx 
| SECTION - B | 
25. Show that the function f(x) = 2 


s 
a * — decreases in the intervals (- 3, 0) U (0, 3). 
x 


26. Three distinct numbers are chosen randomly from the first 50 natural numbe 
three numbers are divisible by both 2 and 3. 


SECTION - C 


If [x] denotes the greatest integer function, then find 





Q. Nos. 21 to 26 carry 2 marks each. 


rs. Find the probability that all the 


Q. Nos. 27 to 32 carry 4 marks each. 


] 
31. Evaluate [v3 — 2x - x! dx 
0 


32. Find the general solution of the differential equation E + : = 
dx x x’ 


SECTION - D 


1,3, 4) in the plane x — 2y = 0. 


Q. Nos. 33 to 36 carry 6 marks each. 
36. Find the image of the point (— 
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germ oia 
Explanation : 

1. Correct Option : (c) if x-2  y-3  z-4 
Explanation : 1 1 -k 
Consider the EE And x-1 | y= _ 2-5 

A (adj A) = |A| I k 2 -2 
Here, A (adj A) = 101 are perpendicular then 
Then, |A| =10 1xk+1x2+(&)x-2)=0 
Since, ladj A| = Lais? => k+2+2k=0 
Where n is order of matrix SS 2+ 3k = 0 
Here, = |A|?-! = 10? m" _ 2 
= 100 
2. Correct Option : (d) oe Kerrey Gone (b) 
- TO Explanation : Since, the equation 2x + 3y >6, hence 
xplanation : Së 
half plane that neither contains the Origin nor the 
Here |A| =8 l 
points of the line 2x + 3y = 6. 
Then |3A| = 3°|A| 227 x 8 = 216 
. 9. Correct Option : (c) 
3. Correct Option : (a) Explanation : 
Explanation : P(A ^B) 
y = Aer + Be AB) = UNE) 
= dy . 5Ag 5Be>* where, A : The card is spade 
dx B : The picked card is queen 
2 
e CH = 25Ae* + 25Be® 1 
dx = P(A/B) = 322.1 
Eni: 52 
4. Correct Option : (a) 10. Correct Option : (d) 
Explanation : Explanation : 
Cien [xe ax A = 14,5,6) and B = {1, 2,3, 4} 
Here AAB = {4} 
Put x =y P(A U B) = P(A) + P(B) - P(A A B) 
— 3x'dx = dy ud E sc 
3 1 6 6 6 
Then fee dx = -je'dy 
3 11. "Identity" 
Í; Explanation : Since, in Identity relation; every 
ai xis element of a set always related to itself. 
1 2 0| |-1 1 
m e +C 12. 2(A + B) + (A - 2B) = E 0 1 
5 -— 1 1 
- Correct Option : (a) 3A = 
Explanation : E 
ik = |i||k|cos= =1x1x0=0 l1 
2 ae Lë 3 
6. Correct Option : (a) 2 
E 3.3 
xplanation : 


EA+EB+EC+ED = EA+EB-EA-EB = 0 


30 OSWAAL CBSE Sample Question Papers, MATHEMATICS, Class-x 


13. Here fix) = at 16. sin |s- 8 
T 
For the least value ne E | ont 5) 
b 
1 = en = 0 
fix) =a RK 


(177 
b sin” DE 
=> cS 2 8 


Ww T 
-sin sin— 
8 











Al GËT SI 
so Ma) = + 17. ^ 7 C344) |-1 3 
b 2b 
Then "i = 3 >0 -1 4 
q Bl "7" be 3 
a 
; - lim f(x) = f(3 
Least value of the function is 18. Here fis continuous at x = 3, then ed f(x) = f(3) 
b d b (x -3)(x +3) 
-| = Qi- |t- im == = 
itg H B ^ "vs 
a 
=> 3 T 3 — k 
= Jab «ab — k =6 
EU 19. Since, f(x + h) = f(x) + h f(x), 
> where h 2 0 
d d = Wab here x =2,h = 01 
H f(2:1) = f(2) + (0-)f (2) (i) 
14. Given that Also TU ee 
May =2 fQ-4x2-m 
From (i) 
2. E f) = 16-10 + (0-1) x 32 
3 x 
f21) 26432293 
This differential eqn. is of the form OR 
d . 
Py =Q Given y = 2sin"(3x) 
dy ; 
— =2X 2sin (3x 3: 
Pelis d (3x) cos (3x) x 3 
x 
= 6 X 2sin (3x) cos (3x) 
IE: d 
LE =e 2 =6 x sin 6x 
i doe? _ 2 dx 
OR dy 
Degree = 2 Now, A y a 6 X sint = 0 
15. Required vector equation E 
= e e A A ^ ^ ^ | 
"Tra — j+6k-3i—aj 7h) 24 


E 
fIx-5]dx - [-(x - awe 
e m a. ou - d T. | 
r= 3i+4j-7k+A(-2i -5j 13i) 


OR 


ll 


1 
-5l -5 
"Perpendicular" 


1 15 
-—|l1- — om 
jl 16] > 
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SECTION - B 


. fo = ia 1 
n Ti = feo)». (E 
Gare 
= ee M 
(m 

x coe md 
6x—4 


S l6x+12+18x-12 
O 12 
24x +18-—24x +16 


= Me. 

34 7 
Now, suppose y= SES 
6x-4 
> 6xy — 4y = 4x + 3 
=> 6xy — 4x = 3 + 4y 
= x(6y — 4) = 3 + 4y 
3+4y 
oud X= 6y-4 
3+4y 
l = A a 
Therefore f bid 


So here inverse of f is equal to function f 
OR 
(i) It is not symmetric because if a < b then 
b «ais not true 
(ii) Here, if a < band b < c thena < c is also true for all a, 
b, c e Real numbers. Therefore R is transitive. 


2. f xdx = if 2x+3 =| dx 
x°4+3x4+2 244743740 2 

















C7 4-3 yx +2 
1 3 dx 
= -lg|x-3x42|-2|[.— ES — — 
x=] -]Z 
2 2 
3 
1 2 3 T7272 
= 7l0g|x*+3x+2|-x log|—*—#/+C 
2 2 1 3 1 
2X= X+—+— 
Pi 2 2 
xdx 1 : 3. |x+1 
————— = = + 2|-—log|——_|1+C 
xu e El Ae 
23. Here x = acos6, y = bsin0 
=> dx = — asin, dy = bcos0 
dO de 
> dy — xu = Berg 
dx -asin 0 
d^y 2 
SS —7 = —cosec HN — 
dx? 
—1 
= —cosec*0 x E 
sin 0 


31 
= ay = — y cosec 0 
dx“ a” 
OR 
Here, suppose u =sintx, v = e°% 
Then, we need to differentiate u w.r. to v 
' du du dx 
l.e. e Es oe 
` dv dx dv 
du d(sin* x) 
— dx dr. 
| dv — d(e**) 
dx dx 
du Asinxcosx 2cosx 
=> — = COS Y , m d Ee rS 
dv GC .(—sinx) e 
21 1 " 
24. Í ES e^ dx 
(ir 2x^ 
Put 2x = y > 2dx = dy > dx = E 
For x = ly = 2and forx — 2, Y =4 
1 
E 
2e\y y 
- NE -L jeu 
^ y y” 
4 
d kg dus 
Y j + 
2 2 
Le, 
pA o 
25. Suppose 
I 
[= | x(1- x)" dx 
1 
>1= J, 1.20 - 0 — 3s [By King Rule] 


l 
zd Ze f (l= vide 


l x"?! n+2 l 
no „n+l nw — 
>1= AG di. dE I 


1 


1 1 
ajo = uu 


ntl n+2 


A 


o 


. P(A'^B) = P(AUB) 
= 1 - P(AUB) 
= 1-0.72 = 0.28 
Another Method : 
P(A'^B) = P(A’).P(B’) 
= [1 - P(A)] [1 - P(B)] 
= [1 - 0.3] [1 - 0.6] 
= (0.7).(0.4) 
= P(A'MB”) = 0.28 


32 


27. Given that, 


OSWAAL CBSE Sample 








T 

sin! (1-3) -2sin* () = 7 (i) 
T ee | 

> sin” (1-x) = Du 2sin™ (x) 

> 1-x= EE + asin) 

> 1 — x = cos (2 sin” (x)) 


T 
[Because sin E + | = cos] 


> 1 - x = cos{cos™ (1 - 2z)) 
[Because 2sin”*x = cos? (1 - 2x”)] 

= 1-x =1-2r 

> x = Ar 

> 2 ocn 

=> x(2x - 1) = 0 

=> *=0,x= 1/2 

for x= 1/2 


sin! (1 - x) - 2 sin”! (x) = sin” b - d -Zsin” (1/2) 


1 1 

= Sj] eae ee —2 oS wäi es 

sin H m H 
1 
= gi -1| — 
sin H 


TE ZRIIS 
6 


Clearly x = : is not a solution. 


Therefore, x = 0 is the required solution. 


28. Let us Suppose y-utv 
dy = du + dv DI 
dx dx dx 
where u = [log (x) 
and v= y loe a) 
First take 


= [logG) 
Taking log of both the sides 

logu = xloglogx 
Now differentiating the above w.r. to x 


> D pa nate togloga 
u dx log x 
du 
= — = Di ——+loglo | 
dr l x 


29. 
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3 l | 
du = 110 (x) art lo 
E = (log log x 508x 





Ñ | 
--(iv) 
Now take y = xe 
log v = logx.logx 
[Taking log on both sides] 
= (log x)' 
Differentiating w.r.t. x 
1 dv 1 
Lo = dogr.— 
ii v" dx X 
1 
do = dee 
> dx x 
dv _ v 2108% 
7 dx P: 
do ogx-1 
> — = 2x! B logx (v) 
dx 


From equation (i), (iv) and (v) 


dy _ (log x) us + loglog d + 2x'°8*"" logx 
dx log x 


We have, 
in| 2 LU - ysin? = D 
ZH x-y A 
AL 
yn Y) 


ll) 
ax x ek | 
x 


Above differential equation is a homogeneous 
equation 
Put 


y = vx 
Then, dy = adt (ii) 
dx d 
From (i) and (ii) 
. (vx 
dh ovsin DL 
= Vv+x— = E + NE 
d (=) 
xsin| — 
* 
= oe =, Soins.) 
dx xsinv 
= wea” — Së 
dx sin v 
= ¿Po _ vsinv-1_ 
dx sinv 
En ¿Po _ vsinv—-1-vsinv 
dx sin v 





pes 


30. Given that, a = 
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> yo = "EN 
dx sin v 
=> Sino do — 


1 
A [Here x #0] 


Now, integrating both sides 


= [sino do za Ja 
x 
= — COS y = -log|x| LC 
Put, D = L 
x 
= SE = ~log| T: 
x gix| +C ...(iii) 
Also, given that x — iF when y = dë 
2 
Put x = 1 and ae 
y= > In (iii) 
= -cos| Z 
S 2 = -log14 C 
C esch 
= -cos 4) +10 
glx| 20 
x 


Therefore log |x| = cos Y] is the required solution. 
i+2j+3k and p = 2i 4j - 5k are 
two adjacent sides of a parallelogram. 


Let us suppose d, and d, are two diagonals of 


parallelogram. 

Then, d, = a+b 
= ¡+2j+3k+21+4j-5k 
= 3i*6j-2k 

and d, = b-a 


2i - 4j - 5k -i - 2j - 3k 


= i+ 2j - 8k 
Now, unit vector parallel to d, is 
Ta dÉ d - 2k 
V9 36 4 
_ 3i+6j-2k 


| X49 


7 


And unit vector parallel to d, is 


31. 


33 
-injeh 
*  J1+4+64 
8 i+2j-8k 
J69 
OR 
Given that, OA = i+2j+3k 
OB = 2i-j+4k 
and OC = 4i+5j-k 
Now, AB = OB - OA 
= 2i- j« 4k -i-2j -3k 
= i-3j+k 
and AC = OC =' OA 


4i+5j-k-i-2j-3k 


3i +3] - 4k 


We know the area of the given triangle 


db 


^ ^ 
D D 


— 
e 
— A> 


1 -3 
3 3 4 


= i12-3) « 9 4) - K(34-9) 
= 91+7j+12k 
Therefore, |ABx AC| = CHEN + (12)? 
= 4814494144 
= J274 


Hence, Required area = 27a unit? 


Suppose number of souvenirs of type A and type B 
are x and y respectively. 


Then, the LPP is as follows : 


Maximize Z = 100x + 120y 
Subject to 5x + 8y € 200 

10x + 8y € 240 
and x,y 20 


To solve the LPP graphically first we convert 
inequalities the 
corresponding lines. 


into equations and draw 
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rem 
From Bayes pea EPA 
Then, ¿Zin? p 5 S EA Ex) + PENA E) 
Corner points Sg B t 6 
B (8 20) 3200 maximum d = 1 4 : 1 : 6 
27 2 H 
C (24,0) 2400 27 2 
y B 
11 
40 73 6 
7 
30 (0, 30) 
10x + 8y = 240 
e. _2 
20 86 
10 E 21 
= 200 E 
E A , Therefore P A | 43 
coi 
Clearly, maximum profitis obtained when 8 souvenirs scc ihe direction ratios of the required 
i Bi anufactured. 33. Let us supp uw e 
type A and 100 + 120 x 20 line L is 4, b, € and 1t 15 perpendi cular to the given 
= 73200 lines insi o 
32. Given that rotten apples are 3 and fresh apples are h Then, a + 2b + - D 
Total apples = 10 2a + 3b + 4€ = 0 IMP «(1 
Suppose X ` no of rotten apples then X can take the Solving (i) and (ii) by cross multiplication 
values 0, 1, 2 and 3. a _ b lt 
Now suppose E : getting a rotten apple 8-12 Bed BE 
P(e) = È and PE) = 5p a b £ 
ais 4 A =) 
Then P(X = 0) = P(EP(E)P(E) = 7000 + Direction ratios of line L are 4,4,-1. 
ve Then required vector and cartesian equations of the 
P(X = 1) = 3P(E)P(E)P(E) = 1000 line L are respectively 
HX 22 = PEPPE) = 189 r =i+j+k+à(Ai+4j-ì) 
~ 1000 and os = yeu z-1 
27 -4 + -1 
P(X = 3) = P(E)P(E)P(E) = 7000 Now, Suppose 6 is the angle between given lines, 
Now, Mean = XXP(X) So cos0 = d1x2*2x3*4x4]|. 
—O41-441644 
25528. 2, 281 14, o E +16V4+9+16 
1000 1000 1000 1000 24 
Mean = 200 = 2 J/21429 
1000 — 10 
OR 5 zs Ce” xs] 
Suppose A : getting type B ghee y 609 
E, : Ghee purchased from X 34. Let us consider the diagram 
Y 


E, : Ghee purchased from Y 


.1 1 
P(E,) = a and P(E,) = E 





>. T 
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Here ety =9 (i) 
(x Be 3y T y? =o sail) 
are two circles with centres (0, 0) and (3, 0) respectively. 
After solving (1) and (ii), 
9-6x =0 


=> SÉ 


NIW 


3/2 
3 
Then required area = 2 ) 9-=(x-3)dx +2 | V9 — x! dx 
0 


3/2 


2 ee + sin” (x E gd 


a 9-x pent 2) 
2 2 3 


3/2 


—3 | A E 
> Area = ak de^ A EISCHEN 


9 d | 9 9 1 
+|0+=sin?1 zs dis uo tuuc 
les R r E 4 2 


8 6 
— Area — 2 an EI Sq. units 
OR 
n n n 


here n — o ash 0 


4 
Then [Ge - x)dx 
1 


= (4-1)lim— 


n y 


1{ f) f(1+h)+ fa 2h) +... | 
H + f(1+n-1h) 


II 


n 00 


3lim= SU +(1+h)? e (1 2hy +...4(1+(n-1hy} 
-{1+(1+h)+(1+2h)+..+(1+(n-1)h)}] 


Il 


Sina $ avr 


[Because f(1 + rh) = (1 + rh? - (1 + rh) 


= rh? + rh] 


- alia [jr DOR, rec | 


n— 00 








35 
S e h-h 
E pel MES, nh(nh =h) 4 
12. 6 2 
_ 3(3—0)(6 — 0) n 3(3 — 0) 
ue 
= 9+- = = 
2 
[ ~x)dx = Y 
f 2 
35. Given that TE, 
2 
y 2 t (i) 
x 
Now, suppose S = ax + by 
-— S = ax+bx— [From (i)] 
dx a 
For local points of maxima or minima 
dS 
=> — =/() 
dx 
2 
=> q Dd =0 
x 
=> x= ef 
a 
2 2 
Also, a's _ Abc 
dx? x 
d'e 2bc* 
dx? z = b 3/2 20 
at eq C? 0 
a 
“. S = ax + by is minimum at x = AL 
ü 
= Minimum value of S = xc epee 
a ' E 
ü 
ab+cVab = 2cVab . 


-. Minimum value of ax + by, where xy = Cis 2cVab . 
36. Suppose A is the first term and R is the common ratio 


of the G.P. 
Then, a= AR’ 
b = AR’! (i) 
c = AR’ ...(iii) 
From (1), (ii) and (111) 


loga = logA + (p - 1)logR 
logb = logA + (q - 1) logR 


(i) 
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loge = logA + (r- 1) logR 
loggA-(p-TogR p 1 

= llogA+(q-1)logkR q 1 
logA+(r-1)logR r 1 


logA+(p -1)logR 


—_ >» a 


log A +(r -1)log R 


[Applying C; > C2- Ca] 





[Applying C; > C; - logA C,- logRC,] 


m 


o2 N 


= 24 + 4) + 3(6+ 4) +5(3-2) 


Suppose A; is the cofactor of element a; of A 


pa 


1. Correct Option : (d) 


EK 





[By def. of equality] 


2. Correct Option : (a) 


fas dx = IEN - 





Now, Ay 20, Ap = 4-4) = 2A, = 
Ay = -1, Ay = -9, Ay = A 
Au = 2,457 22, 
As, = 13 
0-1 2 
AdjA- 2 -9 23 
1 -5 13 


los, 
4 =- —xAdjA 
A "ia 


0 1 -2 
=|-2 9 -23 
-1 5 -13 


Also, we need to solve the following system of equations 


2x -3y + 5z = 11 
3x + 2y - 4z = -5 
x+y-2z=-3 
2 -3 5 11 x 
Here, A=|3 2 -4|B=|-5),X=|y 
11 -2 -3 Z 
Lé wé 
x 0 1 -2 AN 
y| 1-49 =21=5 
Z -1 5 -131|-3 


x 0x11+1x(-5)+ (-2)x (-3) l 
> |y| = |(-2)x11+9x(-5)+(-23)x(-3)| = |2 
z| | (-1)x11+5x(-5)+(-13)x(-3)}|3 
From equality of matrices, 
x=1y=2,z=3 
65/5/2 
Correct Option : (b) 
Explanation : 
Let us suppose A : Number is multiple of 2. 
Let us suppose B : Number is multiple of 5. 
Then n(A) = 30 
n(B) = 
nAn B) = 
= P(A or B) = P(A) + P(B) - P(A and B) 
= P(AorB) = 30,12 6 _ 36 
ei" 60 60 60 


> P(A or B) = : 








coLVED PAPER - 2020 


11. Transitive 


inl 5-(-2) Ox 
= Sin— = 


17. Suppose fe) = vx 

We know that f'(x) = Kë , where h>0 
Here, x= 36, h= 0.6 
Then. (36.6) = (36) + 06 m. 
" V36.6 = V36 +(0, ee 

2436 
=> V36.6 = V36 dr 2 "EL 

1 
N Jee = 6+- - 64005 
=> V36.6 = 6.05 
OR 


: = 2 X 2 X cos(3x) x (-sin 2x) X3 
x 


` = 6 sin 6x 


d 
— =-6sint=-6x0=0 
dx | _x 


6 


SECTION - B 
x+1 


X 1 
x 121-25 din Ee eum ý 





x+1 1 ] 2 
= |——dx + | dx + | ———dx 
= aan UT È bacon 
x41 1 
= ———Hx = ~—loe|1—2x|+loe|x 
ees A 
-2xŻlog|1-2x|+C 
x+1 3 
——dx =-logl1-2x|+lo0g | x|+C 
FET > los | | + log 
22. Given that DE 
Put sin (x?) = y 
> ‘a dx _ ON 
1-x' 2 





37 
1 1 a 
=> E dy = TE +C 
Dë QD = lin (yc 
dl A 
SECTION - C 
al? 4 
27. L.H.S. = an 2tan DE d 
2x} 
st p -1 1 
> L.H.S. = tan| tan e —tan 3 
1- d 





2 
[Because 2 tan !x = tan” 5 e if-1«x«1 


1 
and cot!x = tan*=,x>0] 
x 








= LHS. = tan tar” a? d 
e o 
E 
EN LHS, = tan| tan? 9 2 
4 1 
(KEE 
> 2 
= LHS. = an) tan” 
m 13/9 
9 
=> ME = R.H.S. 
A n 2tan (3) =cot” dÉ 2 
13 


28. Given that = (cosx)* + tan! Vx 


[Because e^& = x] 
y= erlog(cosx) 4. tan”? Jx 








dy — Xlog(cosx) E cosxx1>-+ ] "UN 
=> d = ¿8 COSX 5 l+x 2x 
dy x pe 

Then, qx ^ erer tlogcosx - xtanx) (1+x) 2x 


36. Suppose the required point on the curve is K(p, q) 
and the given point is ES 1). 


d = 4p di) 
Then AK = q(p-2Y *(a- 1) 
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2 : qo 20-2) 20 
> d £- | en > (1 JS | 


NT. 
7? SS 7 | 
[Let $ = AK from (i) p = 7] a det (i) 























; y To find the maxima or minima 
q EET. 
Then S Kë +(q-1) T" = E 12 = ER 
4 
To find nearest point let us suppose 5^ = T 3x2x2 , 
ai 2 : — T"at2 = =3>0 
Then T= £- | a-n 
Therefore, T is least 
d 2q , 2-24 
= T=2 ES ira From (i) q = 4p 
=> 2 = 4p 
For critical points T =0 E p-1 
2 D 
> d - d x - +2(q-1) =0 Therefore, the required point is K(1, 2). 
Delhi Set-III 65/5/3 
SECTION - A mE 
16. Given that A= 4 3 
16 t Option : 
orrect Option : (b) Then Au o3 Àg m Aha 2, À, 1 
Explanation : 
ECH x if x20 
Determinant value of skew symmetric matrix is 17, Here en ` 
always '0'. -x" IO 
6. Correct Option : (d = 
rrect Option : (d) Rf' (0) = lim f(x) - f(0) 
Explanation : 30 x-0 
| A -0 
Given y = log,| = = dant = D 
e > Y — 0 
= 2log x — E 
= y = 2logx - loge’ Lf'(0) = tim Hai DÉI 
> y = 2log x - 2 x» x-0 
dy 2 i | 
=> — = — e = = 0 
dx X x90 x-0 
e o P RFO - Lf © 
dx x Therefore f(x) is differentiable at x — 0. 
9. Correct Option : (a) 
Explanation : 
—2X0+6x0-3x04+7 
Distance = |.— — sor x+1 x+2-1 
/ pA —— — —4dx — 
=f. 1 unit t+1 
7 = oraaa” = tl 
X+ 
11. |34B| = 3 |A| |B| ) (x+2) (x43) 
=27x5x3 = leg|x*3) - log|x + 2| + log|x +3| +C 
13 AB| = 405 x+1 
^ at =g] -bg lr +21 +6 





-oLVED PAPER - 2020 
nl ues E 
` [tan (js 
_ f [tan (1-x)=tan” x |dx 
= j tan? (1-0 72))dx - | tan" y de 


[Because I f(x)dx = |. f(a- x)dx ] 


b road e -1 
- | tan x dx [ tan xdx =( 


ta E dx 
e f, 1-x-x? us 


e n 
[^ sin! x + cos! x = EN 


Es sin |—| = cos” =0 
i x 


— sin = 2 „0050 = B 
x 


x 
Since, 


sin’@ + cos’@ = 1 


- EB 


25 144 24 
> = = 
; 169 — 
X 
Se x =+13 


Since x = —13 does not satisfy the given equation so 
x = 13 is the answer 
yeYdx = (xe! + y”) dy, y #0 


x/y 
"ERR. AN 
= de EA 


28. Given 


33. 


39 
dx ` xe! + y? 
dy yen 
Put x = vy 
dy — d 
=> ee = DE 
dy ye 
dv  vwy'*y ` 
> e 8 ye" 
d v 2 U 
B y 82 _ ye um vye 
dy ye 
d 2 
> ya E 
dy ye 
dv 1 
> TU S 
dy e 
> Jerdo = fdy+C 
=> e =y+C 
=> 


e" = y + Cis the required solution 


SECTION - D 


The equation of the line passing through A(3, 4, -5) 
and B(2, 3, 1) is given by 


x-3 _ y+4 2+5 = 
2-3 -3+4 145 

KA x-3 = y+4 = 243 =À 
-1 1 6 


Then co-ordinates of any random point on the line 
AB is QA + 3, X — 4, 6X — 5) 


Line AB interests the plane 2A + y +z 2 7 


Then 2(- + 3) + (1-4) + (65-5) = 
= Z2A+6+1-4+61-5=7 
= 5-327 

= 5A = 10 

=> A 22 


Therefore, co-ordinates of the point of interaction of 
the given line and the plane are Q(1, - 2, 7) 


Now, the distance between DO, 4, 4) and Q(1, 2, 7) 


(3-1) +(4+2) +(4-7) 
2 N44 364 _ 449 
PQ =7 units 





RI ` 
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i eum S 
Outside Delhi Set) l | 
_ 4x) +3= 
y(x- 91) - 3: 4x) 20x - 4) | 
MT 
= | 
_16x + 9x + 10x +3 = 0 | 
1. Correct Option : (c) 16x mr | 
Explanation : . or 
"d 3 
dui. 
T 
= sin” | cos A "m 
2 10 
JI 4. Correct Option : (a) 
UT E Explanation : 
y =—sin x ` 2 11d 
** cos "n =-§ [tan*(2x)dx - Jeer (2x)- ] x 
0 0 
che) : 5 
D 7 | sec*(2x)dx - | 1dx 
[ sin! (-x) = - sin" x] 0 0 
TR! 
10 


|: sin’ (sinx)=x,x € =) 


2. Correct Option : (a) 


Explanation : 
Given, A=|2 3 4], 
3 
B=|2|, 
2 
x= [12 3), 


5. Correct Option : (c) 


Explanation : 


? Given, 


3 
AB + XY =|2 3 ppt 2 3113 


2 4 


= [6-6 + 8] + [2 + 6 + 12] 
= [8] + [20] = [28] 
3. Correct Option : (c) 

Explanation : 
23 2 
rx 
49] 


+3 =0 








On expanding along R, 

















cos" H e due [cos60”] | 


9 = 60° 
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6, Correct Option : (d) 





Explanation : 
à 1 . pou = 2 = = d 
Line 1- 1 A 
T x-b = z = We d' 
Line 4. oi 1 a 


Given both line perpendicular to each other 
Hence, 
og + (1)(1) + cc = 0 
gr de Bn =) 
7. Correct Option : (b) 
Explanation : 


Given, x - 2y + 4z = 10 and 18x + 17y + kz = 50 
are perpendicular 


- (8) + C217) + (4)(k) = 0 


18-34 + 4k =0 
-16 + 4k =0 
4k = 16 

k=4 


8. Correct Option : (d) 
9, Correct Option : (b) 
Explanation : 


Sample Space 


Wo 


...(ii) 


13. 


14. 


bres eri IPM] 


23445 
Cases in which ` is an integer = | —,—,—,—,— | 


11121 
a). l 5 
The probability that H is an integer — a 
10. Correct Option : (c) 
Explanation : 
The probability that both the balls are white 
"m E 
98 12 
11. f(x) = (3 = xy? 
fof G3 = fifa] 
fof (x) = fta - x^ 
- [2 _ ((3 D SEIL 
= [3 = (3 _ x 
= [3-3 + xo]? 
= (Oy = x 
12, d 


Pe adh a 


Here x+y=2 


15. 


(i) 


41 


and x-y=4 


On solving eqn. (i) and eqn. (ii) 


x=3 
and y =-l 
Now, x.y = (3).(-1) 
= -3 
fix) = |x| - Ix * 1| 
1,x<-1 
f(x) = 4-2x-1,-1<x<0 
-1,x>0 


Here, at x = 0, -1 f(x) is continuous. 


Hence, there is no point of discontinuity. 


Explanation : 
y-x-x 
Differentiate w.r.t. x 
Y 9,94 
dx 


Slope of the tangent to the curve y = x? - x at point 
(2, 6) is 


2 , 
ixfo, 53-1511 
OR 
Area of circle with radius r = xy 
A = mr 
Differentiate w.r.t. r 
— e af 
Es n(2r) 
— = AT 
d 
When, r=3cm 
Si 
dl. = 2n(3) 


= 6% cm square 
(aii + (a.j)j + (ak) 
= aita,jta,k [ai= a,,0.j=a,,0k=a,] = a 
OR 
Let, 


a =i-j,b=it] 


The projection of the vector a on the vector b 


Ve 


II 
mi 
Si 


ci 


(1) +(1)* + (0) 
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-% 29 
1 
2 -1 
16. Given, ASA 3 
C, 23, 0657 4 
Cy 716572 
m T 
C, C, 3 -4 
iae [o d di | 
Ea Es 
4 9 1 
ddp EE 
ot _ 51 p ZA 
ké —— 
mx iE 
x+1 x-1 
B | a? dx 
-— ER 2! 5* 
_ [2 1 
= lets dx 
= 2[5*dx-= ds 
5 
A A 
log5 5 log2 
E 
~ 52 log2 5'log5 
2n 
18. [| sinx| dx 
0 
2n 
Let J = ||sinx|dx 


0 


n 2n 
= [Isinx]dx+ [|sinx| dx 
0 


n 


n 2n 
= [sinxdx - | sinxdx 
0 


n 
2 
e" [-cosx], -[-«osx]" 


= [-cosr + cos0] - [-cos2n + cosn] 








= (1+1]-[11-1] =2+2=4 
j d WW 
ae Wi 
f dx T 
laf "o 


1 
IL ;dx- tan” xc 
1+x? 


cola 


SO 


n 
tan 22 - tan 0 = gX? 


OR 





¡Qe - oam 
Let, EC 


(4 edi = dt 


2x 


1 
—dx =2dt 
vx 


= d 


= 2logt + C 
= 2log(1 + Vx) +C 
20. y = ax + 20° 


Differentiate w.r.t. x 


LAM ay 2 
de | “lay Y =a *x()-y 
= 20? + ax - (ax + 24?) 
[y = ax + 2d] 


= 24^ + ax — ax - 2g? 
= () 


GE 


Hence, y = ax + 22? is a solution of the differential 


dy d 
equation dk | ek y =0 


p" 
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sO 43 
T A = (1,2; 3,4,5 er 2 242 
ps ee O 
| VG, y) : y is divisible by x) A 
X, 
Let Se let cos i =0 
y is divisible by x 3 
. xis not necessarily divisib 
xl y divisible by y ides 
(Y, x) € R 3 
e.g- (112) € R sin?0 + cos? = 1 
2is divisible by 1 1 Y 
ERC ee)? =1 
but 1 is not divisible by 2 3 
2,1) € 
| (2,1) € R sing = 1-1 
Hence, Given Relation is not symmetric ? 
(ii) Transitive sin’ = 8 
Let (x, y) € R ? 
y is divisible by x À Sil es 242 
and (y, 2) € R 3 
z is divisible by y ...(ii) 9 = sin” 242 
From eq(i) and eq(ii) 3 
z is divisible by x -— E ) ppe e | 
(x,z) € R 3 3 
p. (1,2) € R 9 (242 
Nov, fr ion) saam i-e 
2 is divisible by 1 Bu ie AT | 3 | 
(2,4)€R = RHS. Hence proved. 
4 is divisible by 2 (i) 22. Given, x = cos8 - 2 cos20 
From eq(i) and eq(ii) y = sin - sin20 
4 is divisible by 1 Differentiate x = cos — 2cos20 w.r.t 0 
(1,4 € R = = -sin0 + 2sin20 .. (i) 
Hence, Given Relation is transitive. 
OR Differentiate y = sin - sin20 w.r.t 0 
To prove : ` = cos8 - cos20 .. (1i) 
Im ? än? (5) = ? sin” 23 On dividing eo(ii) by eq(i) 
8 4 a) 4 3 a 
de cos0-2cos20 
on 9. 41 de aes Dad 
LES ===" dx —sinO+2sin20 
8 4 3 ES 


I! 


BIS. a BH 
21==81 “= 
ab 3 


T - -1 
T EA 
Usingsin"x+cos"1= ¿2008 17 "T 3 


2 srt (5) 


: 
rn 
p= + 
HÀ, 


dy _ cos - 2cos20 
dx 2sin20 - sinO 


T 
SR - ec? 


d 

m EM — a 
dx laz A, 
"ie asina 5) sin 


SSS SSS 
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23. 


ES 
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1 -1 
21295. 
MED 
2 ASA EN. pus 
» 2 
Gei > 
lees a m 
pi 2 
fo) =(x-1)+1,x>0 
f(x) =e- «e0-0) +0 
= rei ei ke 
= xe 
For all x > 0 
xe > Dëll 
xe > 0 
f(x) > 0 
Hence, function f(x) = (x - 1)e* + 1 is an increasing 
function for all x > 0. 
la] =? 
|b| =? 
Given, a = 21b| 
and (a+b).(a—b) = 12 
= ga-ab+ab-bb =12 
= aa-bb =12 
= |aP-|bP =12 
=  Qlbly-(Ibly =12 
= AIP -|bf — 12 
= 3|b[ =12 
= Ibl =4 
> la] = 215] =2(2)=4 
Hence, D = 4 and |b =2 
OR 
Given, a = 4143; +k 
and b = 2-7 +2k 


B A 
ind P| — |+ Pi — 
26. Find a RH 


LA) '—. 


Hence, 


Doma x 


i 
axb = 4 
2 -1 


| 
| 
| 
| 
| 
| 


(6-1) - j(8-2)+k(-4~6) 


7i - 6j - 10k 


Unit vector perpendicular to nd the vector a and i | 
| axb | 

lax b| 

| 





7i - 6j - 10k 
(7 * (-6)° + (-10} 





E EE 
"Ae Je Aer 
25. When of plane is parallel to xz - plane 
x 
then Y 2] | er 
b c 
y = 
or y=3 [Given b = y 


Required equation of plane is y = 3 





Given, P(A) = 3 
10 
2 
P(B) = — 
(B) : 
3 | 
and P(A u B) = a 
Since, 


P(A U B) = P(A) + P(B) - P(A ^ B) 








2 
2 = d - P(A n B) 
5 10 5 
PAnB) = 2-2 
10 5 
1 
10 
(kä _ PBA) (ADB) 
A} AB P(A) ' P(B) 
1 1 
.10.1 1,171 
3273471 
10 5 
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97. The given relation is R = {(x, y) : x, ye Zand x- yis 
divisible by 5}. 


To prove R is an equivalence relation, we have to 
prove R is reflexive, symmetric and transitive 


Reflexive As for any x e Z, we have x — x = 0, which 

is divisible by 5. 

> (x- x) is divisible by 5 = (x, x) e NVxez 

Therefore, R is reflexive. 

Symmetric Let (x, y) e R, where x, ye Z 

= (x - y) is divisible by 5 [by definition of R] 

= x-y = 5A for some A e Z>y-x= 5(—A) 

> (y - x) is also divisible by 5 > (Y, Ae R 

Therefore, K is symmetric. 

Transitive Let (x, y) e R, where xXyeZz 

> (x — y) is divisible by 5 

>x-y=5A for some Ae Z 

Again, let (y, z € R, wherey, ze Z 

> (y - z) is divisible by 5 

=>y-z=5B for some Be Z 

Now, (x-y)+(y-z) =5A+5B 

5 x-z =5(A + B) 

> (x - z) is divisible by 5 for some 

(A-B)eZ-o(xz)yeR 

Therefore, R is transitive. 

Thus, R is reflexive, symmetric and transitive. 

Hence, it is an equivalence relation. 

28. To Prove : SE x 
dx  24J1-x! 


V1+x+ = 





Given: y sin” | 


à 
Put x = cos 20 
gie wl 
y 2 


__,| ¥1+2cos?@-1+.J1-(1-2sin*®) 
Sn ee 


[cos20 = 2cos”8 - 1 
= 1 - 2sin?6] 


[Esse] 
= sin | -———_———_ 


2 


45 


g= in eng: sina 


y = sin” sin cost +cos sind 
4 4 
[Using sinA cosB + cosA sin B = sin(A + B)] 
y = sin” ol +0) 
4 
T 
= —+0 
471 
K Zo 
Put 6 = SE x [x = cos 28] 
= Ms Doogie 
d 2 


4 


Differentiate above equation w.r.t x : 








dy = 0+ 1 x -1 
dx 2 41-2 
dy >l 
d = Gäre Hence Proved. 
OR 
T 
f(x) = e'cosx in E 4 


| cos(-8) = cos8 | 


cos = d 
2 


n 
= e*xQ 


= 0 


T 
Since Rolle's theorem holds true, f (5) ER 5) 


T T 
Hence, there exists c e 2 3 such that 
fo =0 
-e sinc + cosc:& =0 
sinc: e = eccosc 


tanc = 1 
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46 | e 
n = d | 
tanc = tan— 2| 4 | 
4 | 
r _ 
ES e 
di E as 
- Z e [3] E gute 
c= 4a"! 3’2 
dy _ Ze? +1 
Hence, Rolle's theorem verified. zw xti 
f xsinx 1 
Pe Deenen €. at) 1 = dx 
23. j: 4 cos? x Or, xs qp 2 
On Applying Property e? 1 
D T or, Y = e 
| fodx = | f(n- xix 2+e d 
` ` Integrating both sides, 
pa | O (a rl 
, 1-Tcos (n— x) Ce y rl 
[(r-x)sinx , " or,log|2 + e| = log|x + 1| + log C 
"n I= J lbs 7 M log|2 + e| = log|(x + DC 
Adding eqn. (i) and egn. (ii), we get 2+ e = C(x + 1) UI 
x When x = 0,y = 0 
T sin x 
21 = deg 2+e =C(0 +1 
E t cos? x ( ) 
2+1=C 
15 7 [LIA Ae C=3 
di cds Put C = 3 in eqn. (i) 
Let cosx =f 2 4 e =3(x +1) 
—sin x dx = dt e =3x+3-2 
sin x dx = — dt ell =3x +1 
When xs y = e(3x + 1) 
dabo bd, This is the required Particular solution. 
When x= 31. L l 
- Let manufacturer produces x units of Product M and 
dab lim y units of product N. 
nr 1 
Ee "zl 14h dt Product M | Product N 
| (x) (y) 
Using Property 


; 
Machinen 
Machine III 1.25 


Subject to constraints 





| f(x)dx = -Í foxx 





1 
T 1 
= — | — dt 
: zl 


I= 5 [tan” J aide baie 
2x+y<12 
I= 5 [tan (1) — tan (-1)] eines 
or, 4x + 54220,x1>0,y>0 
` - [ . , =| Maximize Z = 600x + 400y 
4 Lo X + 2y = 12 


— — 
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-8 

16 

=! 

2 

OR 

P(Men good orator) = E 
5 100 
P(Women good orator) = A 
5 1000 


P(of choosing good orator) = ? 


Let E, and E, denote the events that the person is a 


good orator. 


E, = Man orator, P(E) = ` 


E, = Woman orator, P(E,) = - 
A = Selecting good orator 
P(A/E,) = 


Required Probability 
P(A) = (E) x P(A / E,)+ P(E,)x P(A/ Ey) 












Vertices of feasible region are (0, 4), (5, 0), (6, 0), (4, 4) ~ : ^ =. + : X s 
and (0, 6) 
d 
Z = 1600 
Z = 3000 SECTION - D 
Z = 3600 
Z = 4000 (Max.) 33. To Prove 
Z = 2400 a-b b+c a 
Maximum Value of Z = 4000 at x = 4and y = 4 b-c c+a b| =@ +b + C -3abc 
2 1 c-a a+b c 
32. P(Head) = 7’ P(Tail) = Z 
Let X be the number of tails in two tosses : poe eae 
From L.H.S. b-c c+a b 


WU ee EE c-a a+b c 
1 


R >R +R, +R; 


0 2atb+c) a+b+c 





= b-c c+A b 
c-ü a+b C 
Mean = EXP(X) Taking (a + b + c) common from R, 
1 
E ox 2 ex Be 2x-z 0 2 1 
16 16 = (a+b+c)b=c cra b 


6 c-a a+b c 


= 0+—+— 
0+ 56 16 
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0 0 1 


= (a+b+c)b=c c+a-2b b 
c-a a+b-2c c 


Expand along R, 
= (a + b + c)[0-0 + 1((b— c)(a + b- 2) - (c-a) 

(c + a—2b)}] 
= (a + b + c)[(ab + 1?-2bc -ac - be + 2c’) - (c + ac 

- 2bc - ac - a? + 2ab] 

= (a +b + c)|ab + P—3be-ac + 22 - e + 2bc + a’ - 2a] 
= (a + b + c)[@ + b+ e- ab- bc - ac] 
=a? + bP + e- 3abc [Using identity] 
= R.H.S. Hence Proved. 


æ O 
wo 


Æ ATA 


28 37 26 727 8 
nA - 44 -3A +11] = 10 5 1/|-4|1 4 1 


35 42 34| |8 9 9 


13 2 100 
-312 0 -1/+1110 1 0 
12 3 001 


28 37 26 36 28 20 
10 5 1/-|4 16 4 
35 42 34 32 36 36 


3 9 6 105,934. 
-|6 0 3*0 11 y 
36 9 0 0 qu 


28-36-3411 37-28-9+0 26-20-64 
10-4-6+0 5-16-O0+11 1-4+3+0 
35-32-340 42-36-6+0 34-36-9411 


000 
00 0| =9 
000 


A? - 44 -3A + 111 =0 
ASA - 4A2A7 - 34A + 11147” = 0.47 
AU - AA] - 3I + 114! = 0 
A1-4A -3I + 114! =0 
1147 = 31 + 4A- ai 
100] [13 2| [9 7 5 
- 310 1 0|+4|2 0 -1/-|1 4 1 
001 12 3] |8 9 9 


344-9 0+12-7 0+8-5 


114? =|0+8-1 340-4 0-4-1 


0-4-8 048-9 3412-9 


-2 5 3 
11472|7 -1 -5 
4 -1 6 
2 5 2 
d d wv 
A'!z EA 1l EL] 
11 11 11 
4 1 6 
1] 1H 1H 


34. Given, f(x) = (x - 1) (x -2y 


On differentiating both sides w.rt. x, we get 


f(x) = (x- 16 Ën -2y 


+ (x - 2. 3(x 1] 
- 2) [2(x - 1) + 3(x - 2)] 
= (x-1) (x-2) 2x -2 + 3x - 6 
or, f(x) = x-1} (x-2) (5x8) 
Now, put f'(x [oO sf 
or, (x- 1% (x-2) (5x -8) = 
Either (x - 1y? Font n PN 


Volume, 


Now, We find intervals and check in which interval 
f) is strictly increasing and strictly decreasing. 


x-2)(5x-8 












We know that, a function f(x) is said to be an 
strictly increasing function, if f'(x) > 0 and strictly 
decreasing if f'(x) < 0. 5o, the given function f(x) is 


8 
increasing on the intervals (- ,1) (15) or (2, eo) 


Differentiate w.r.t. x 


il 

a 
JEAN: 
N 
Sis 
p A 

bh 
T 


2 
- n8 = x) 
Am 
= 1 äng - x) 
An 


d — + (36x-3”) 
4n 


dx 


dV 


dx 


For maxima and minima, 


+ (36x -33?) =0 
Am 
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x#0,x = 12 
| 8 ; 
and decreasing on (s 2} dV 1 (36-61) 
dx? 4n 
Since, f(x) is a polynomial function, so itis continuous 
à 1 
atx = 1 2 Hence , f(x) is E = — [36 - 6(12)] 
' D dx? An 
x=12 
I A 8 1 
(a) increasing on intervals | — o, z]y [2, eo) e HE ac 
An 
l , 8 Hence, Volume is maximum when x = 12 
(b) decreasing on interval | z, 2 
5 y =18-x 
OR = 18-12 
Let the length and breadth of rectangle be x and y = 6 
respectively. Required length and breadth of rectangle are 12 and 
x 6 respectively. 
| y DY 
Volume V = (=) (6) 
Given, P = 36 2n 
2(x + y) = 18 ` 36. (x7 
x + y = 18 22 
y 218-x = 68.72 unit? 


Let rectangle revolved around side x and form 


cylinder with radius r and height (18 - x) first quadrant. 


35. We have y = 0, y = x and the circle x” + y? = 32 in the 


nr =x Solving y = x with the circle 
x x Ry -32 
On Y =16 
x=4 (inthe first quadrant) 
^ When x = 4, 
18-x 


the x-axis. 


y — 4 for the point of intersection of the circle with 








: CS, Class- 
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e "m 0+16 aen Za 
X +0 =32 E 4 
x=t42 2. | 16sin 4/2 
So, the circle intersects the x-axis at (+ 4/2, 0). me » ES x | 
- 8 + [81 - 8 - 47] | 
=ÁT Sq. units 


7 = a+ab and 7 =b+ha 

















36. | | 
They are coplanar if shortest distance between them | 
is Zero. 
S.D. = 0 | 
"- (a - 2). x bz) 
"TT Ty x 
[r= ay + Aby and r =a +b | 
sp - Oz ).(bx a) 
From the above figure, area of the shaded region, = lbxa| 
TJ 0 
= Te: f (4/2) -x°dx SD. = -~= 
0 ' |bxa| 
i Í S.D. = 0 
à x | — (2) aax o . . 
2 "12 (4V2) -x + 2 4/2 Here, shortest distance between these lines is zero, 


hence the lines r=a+Ab and r=b+pa are coplanar, 
ER 


Outside Delhi Set-II 65/4/2 


SECTION-A |AB| = (10100)(406) - (504)(8150) 


= 4100600 — 4107600 = -7000 


8. Correct Option : (d) 9. Correct Option : (c) 
Explanation : Explanation : o 
P M la-b| = 7 
A= 
10 2 On squaring both sides, 
B M a-b? = Gm 
B= v = => = 
la} +|bP - 2a-b=7 
200 50/50 40 o e wR A 
AB = p ap | Given, a = 1-2)+3k 


q 2 2 2 
ry E ol = Jy * C2) « (3) 


900 + 4 400 +6 D - J4 


10100 8150 T 
45 =| | lal. 2 14 


504 406 "IE 
144 |b? -2ab — 7 





Se 
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14+|bP 2]bP =7 [Given, ab = |b] 


14-|b? s9 
DF =7 
lb] P 


10. Correct Option : (c) 
Explanation - 
Total no. of cases when three dice are thrown 
=6X6x6 
n(S) = 216 
Number of cases where getting sum of 5 


= (1, 1, 3), (1, 3, 1), (1,2, 2), 
(2, 1, 2), (2, 2, 1), (3, 1, 1)} 





n(E) = 6 
Probability of obtaining a total score of 5 
n(E) 
P(E) Den 
E 
216 
-1 
36 
15. f(x) = 2|x| + 3|sinx| + 6 
f(0) = 2|0| + 3|sin0| + 6 
= 0+ 3(0) + 6 
=0+0+6 =6 
RHD. = tim £60 +2) - f0) 
h>0 h 
8 tim (210+ 2143 | sin(0 +h) | +6] - [6] 
h>0 h 
_ lim 24 +3sinh+6-6 
h0 h 
pa 2h tim Sin 
ho0 h h>0 h 
inh 
= 243lim 5 — 
h0 h 


[im sinx ` 1 
x30 x 


= 2 + 3(1) 
=2+3=5 


o. fan (oa 


let sin d = 
2 


T TN = ut 
2 2 


cos 3 Jas = 2dt 
2 





| = 2/Pdt 
6 
(== ue 
6 
sin? — 
J = 2 4C 
1 0 
20 A= 1] 
A*=A-A 


1 01[10 
— |1 11h 1 
1+0 0-40 
T HT hd 


dE 


AS = ALA 


“Lalli 


25. let u = x'°8", v = logx and u = x°% 
taking log on both sides 
logu = logx^& 
logu = logxlogx 


logu = (logx)* 
Differentiate w.r.t. x 
RES 2logxxi 
u dx x 
du _ 2logx 
— mou 
dx X 


du _ x"*2logx 
dx x 
v = logx 


Differentiate w.r.t. to x 


51 
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E: «ys E 
E ii) = 2 2 
dx x 


On dividing eq(i) by eqn. (ii) 


du y". 2logx 


| 

1 d | 

So Range(f) € E 2 | 
| 


a S Range (f) +R (Co-domain) 
pe — ae 

S x — fis not onto. 

x 

Hence f is neither one-one nor onto. 

du 

— = Zog "E 

dv SR 


m ls [33 -x|dx € NORD 
The derivative of x w.r.t. to logy is 2logx.x "9. -1 


SECTION -C -[ od - x)dx+ NC ~ Oé 


31. Given, f: R > R; f(x) = SC 








To show that f is neither one-one nor onto 
(i) f is one-one : Let x,, x, e R (domain) 
and fe) = f(x) 


x, A 
l+ 14x 








> nz) — x, xj) 


2 2 
=> 1%, To —X, XX, 


I 
o 


> (x, -x,)(1-x,x,) =0 


Taking x, = 4, %)= eR 


-f = 4 
foa) = K4) T 


fe = (e 


-. f not is one-one. 
(il) fis onto: Let y c R (co-domain) 


f(x) =y 





x 
> leg "Ets 
> y? +y-x=0 
Be 
=> = —_ 
x 2y 
since, x e R, 


1-4, 20 





NW" 





side Delhi Set-IIl 


SECTION - A 


Qu 


g, Correct Option : (b) 














Explanation : 
am ub S) 
2 3 
Let cos Ë SR 
cos § = v5 
3 
1-5 
x= 3 
1+ v5 
3 
- V3-V5 
43 4 J5 
_ N3-N5 |. 3-5 
43445. 43-45 
Gy -= (v5)? 
3-45 3-45 
|» V9-5 2 
9, Correct Option : (c) 
Explanation : 
ü 
A=|0 a 
0 0 
Det(A) = a(a x a-0 x 0)-0+0 
= q? 
Det(adj A) = (0% 
= qÉ 
10. Correct Option : (b) 
Explanation : 
3x + 4y -5z =7 


or 3x + 4y-5z-7 =0 
3i 4 4j - 5k 


= 


or x 


Il 


3 4 5 


3i +47 +5k 


lI 


b 


53 


65/4/3 
es (3)+4)-5k).(3i+47+5k) 


=9+ 16-25 
=25-25=0 
15. f(x) = x|x| 
x! x20 


f(x) = KR x<0 


2x. we 


-2x, x<0 


P(x) = | 


Hence, f'(x) is differential everywhere 
f(x) = 21x| 


N 2 -1 
A= 4 3 


Ca Caf 
Adj A = 
J le Cy | 
3 P 

^ii 2 


Asa - |* | 
4 2 








1 
d | 
GET | 
il 
Y f 
d | 
laa i | 
let l+xr=t 
2xdx = di 
xdx = dt 
2 
e sd 
2° (t- )t 
1 ALB » 
(t-1( — t t-1 8 
1 = A(t - 1) + Bt 
Put Een 
ees] 
Put [ug 
Bul 
Put =-landB=1 (ii) 
1 "NE 
— = —+— 
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Le d if dl 1 
vin » deese 


=[-logt+logl1=11]+C 


i kä 
-|log— |+C 
js i | 


Putt 2341 


1 x!41-1 
Mk +C 
De x +1 | 








II 

| 
o 
| 
+ 


3/2 


20. | [x7 ]dx 


For 0<x<1,0<x <1,hence [x’] =0 
For 1<x< 42,1« x? < 2, hence [2] = 1 


For v2 <x< PETI = hence [Y] = 2 


3/2 1 4/2 3/2 


| [x!dx = [dx + | 1dx + | 2dx 
0 0 1 4 
= 0x3) + xh? + xP? 


p+ A 
e Dag? 


25. f(x) 


II 
| 
+ 
| 





3x? 


x! -9 = 0, x not equal sig 0 
(x + 3-3) =0 





x=-3,3 
E | NM RE AE 
We -3 +3 i 
Here Par i 


the function decreases in the interval (-3, 0) u (0, 3) 


26. 51,2, soa} 
n(S) — 50 
E = [no's divisible by 2 ang 3 
E = [6, 12, 18, 24, 30, 36, 42, 48 
n(E) = 8 
Probability that all the three numbers are divisible 
both 2 and 3. 


18 
‘Cc; . Bl 
PIE) = ac; 7 Bo 
(3147 
8x7x6 ES 


^ 50x49x48 350 


1 


31. aaa = [y + 2x -3)dx 


0 0 
l 
e | -(x^ + 2x+1-4)dx 


0 


| (2)? - (x « 1) dx 


let x+1=t 
dx = dt 

when x=0,t=1 
x=1t=2 


e | (2) -tdt 


| 


2 
[using [ve -rdr = Ne y Zoch) 
a 


2 
Nr + Ball 


2 1 
= E 4—4 EEGEN 


EES 
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dy 1 e? 
32. ge x = 
X 
dy | 8-1 
dx ES 
1 1 
dy = — 
el y ox 
Integrating both side 
1 1 
]5 SEN = J dx 
] 
——— -————— d 
aa Yy = P 
e" 1 
dy = |— 
Jay = [dx 
let 1-e*z 
0- e (-1) dy = dt 
e” dy = dt 
1 
La = 2 
t x 


logt = logx + logC 

log(1 - e = logxC 

1-e* = xC 

1-xC =e 

1-xC = = 
e? 

1 

1-xC 
y geg p 


SECTION - D 


36. Equation of given plane be : 
x-2y + 0z =0 
P(- 1, 3, 4) 


e) = 





| 
o 


Paz 
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Let Q be the foot of perpendicular from P(-1, 3, 4) to 
the plane (i). 


^. The equation of line PQ is 
x*l | y-3  z-4 
—— zo £— = ——_ =) (sa 
E : (say) 


for some values of À, the co-ordinate of point Q are 
(X — 1, - 24. + 3, 4) 


Since, Q lies on the plane (i), then 
A-1)-2(-21 + 3) 20 


A-1+41-6=0 

or BA = 7 
or a 
5 


Co-ordinate of foot of perpendicular Q are 


7 
ex Jena] 
5 5 
21 
O —,—,4 
rol 5 ) 


Let P'(x,, y,, z;) be the image of P in the plane (i) 
^. Q is the mid-point of PP’. 
x, + (-1) 


— 
EEE 


a = 


v| N 


SEA 
2 


Ui | mJ 


4+2, 
2 


or xX, = 


9 -13 
— Image of P(-1,3, 4) in the plane (i) is P' EH 


5 
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Sample Question Paper-295, 


Wi 


(Issued by Board on 9th October, 202) 





General Instructions : 


1. 


2, 
3. 





This question paper contains two parts A and B. Each part is compulsory. Part A carries 24 marks and 
Part B carries 56 marks. 


Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
Both Part A and Part B have choices. 


Part - A : 
1. 
yA 
3. 


It consists of two sections- I and II. 
Section I comprises of 16 very short answer type questions. 


Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee js to 
attempt any 4 out of 5 MCQs. 


Part - B : 
T 


It consists of three sections-III, IV and V. 


. Section III comprises of 10 questions of 2 marks each. 


2 
3. Section IV comprises of 7 questions of 3 marks each. 
4, 
5 


. Internal choice is provided in 3 questions of Section 


Section V comprises of 3 questions of 5 marks each. 


| “III, 2 questions of Section -IV and 3 questions d 
Section-V. You have to attempt only one of the alternatives in all such a 


PART-A 





Question numbers 1 to 16 are very short answer type questions 


1. Check whether the function f: R > R defined as 


How many reflexive relations are possible in a set A Whose n(A 


f(x) = x is one-one or not. 
OR 


)=3 


sample Question Papers ay 


in 5 = {1,2,3} is defi | 
A relation R in 2,3} is defined as R = 14 
^ removed to make R an equivalence relation? Aa ea) ich clement) Papa dide 


Arelation Rin the set of real numbers R defined as R={(a, b) : Va =b } is a function or not. Justify 
OR 

An equivalence relation R in A divides it into equivalence classes Ay, Az, Az. 

What is the value of A4 U A; A3 and ANDAN A3 


4, IfA and B are matrices of order 3 x n and mx 
that it is defined. 


~ 


9 respectively, then find the order of matrix 5A — 3B, given 


2 
s. Find the value of A", where A is a 2 x 2 matrix whose elements are given by 


dt d dei 
0 H i=j 


OR 
Given that A is a square matrix of order 3 x 3 and |A| = —4. Find |adj A | 


6. Let A = [a;¡] be a square matrix of order 3 x 3 and |A| = -7. Find the value of a4 Ay, + aA 
d . + 
where Aj is the cofactor of element lij | 1 A21 + 412522 + 113823 


7. Find | e' (1— cot x + cosec^x)dx 
OR 
Evaluate | 2 x’ sinx dx 
2 


. Find the area bounded by y = x^, the x — axis and the lines x = —1 and x = 1. 


Qo 


. How many arbitrary constants are there in the particular solution of the differential equation 


wo 


d 
= cn; y0) = 1 
x 

OR 


dy E x? y 
For what value of n is the following a homogeneous differential equation: 4, ^ y 


10. Find a unit vector in the direction opposite to ^47 


11. Find the area of the triangle whose two sides are represented by the vectors 2i and 231. 


12. Find the angle between the unit vectors 4 and b, given that |a«b| =1 


? 
13. Find the direction cosines of the normal to YZ plane: 


— 


o X83 2471 2272. cuts the XY plane. 
where the line :D0 WER cuts E 


14. Find the coordinates of the point 


1 1 | 
| = — tively. If both of 
ga problem independently are : and i respectively 


what is the probability that the problem is solved? 
r day is 5076. Find the probability that it rains only on 


15. The probabilities of A and B solvin 


them try to solve the problem independently, 


The probability that it will r 
first 4 days of the week. 


16. ain on any particula 
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Section-11 ` 


each question (1 
Attempt any 4 sub parts from 
Both th tudy based questions are compulsory. Attempt any 
e ry P 7) 

e case Say Dass 1 mark. floor consists of a rectangular tds 
niai 2 ilding for a multi-national company. The 

j| uildi y 

17. Anarchitect designs a 


low: 
, m as shown be 

ith semicircular ends having a perimeter of 200 

wi 


Design of Floor 


IW 





Building 


Based on the above information answer the following: 





i lation betw | 
(i) If x and y represents the length and breadth of the rectangular region, then the re een te 
variables is : 


(a) x + my = 100 (b) 2x + ny = 200 (c) rx + y = 50 | (d) | 

(ii) The area of the rectangular region A expressed as a function of x is : A 
: à ^ «€ -(100x - x? 
(a) 2 00x x!) (b) (00x -x^) (c) 7 100 - x) (d) Ty m ) 
T 

iii) The maximum value of area Ais: 
" 3200 , 5000 , 4) 100. . 

(a) Soen (b) —m (c) qm (d) — 





(a) 0m (b) 30 m (c) 50m (d) 80m 
(v) The extra area generated if the area of the Whole floor is maximized is : 
3000 , 2000 , 
(a) ——m (b) um 
7000 , 
(c) — m 
T 


(d) No change Both areas are equal 


ployees Vinay, Sonia and 


rms. Sonia processes 20% 
nia has an error rate of 0.0 


comi j 

process 50% of the fo mung copies o 
error rate of 0.06, So maining 30% 
o an error rate of 0.03, 


AN PM 


and Iqbal the re 
4 and Iqbal has 


f a certain form. Vinay 


Get 








Set 


of the forms. Vinay hasan | 


| 











( 
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Based on the above information answer the following; 


The conditional probability that an error is committe 


(i) corm i8 d in processing given that Sonia processed the 
(a) 0.0210 (b) 0.04 (c) 0.47 (d) 0.06 
(ii) The probability that Sonia pr Ocessed the form and committed an error is: 
(a) 0.005 . ©) 0006 (c) 0.008 (d) 0.68 
(iii) The total probability of committing an error in Processing the form is: 
(a) 0 (b) 0.047 (c) 0.234 (d) 1 
The manager of the com 


Pany wants to d 
random from the days output of process 


probability that the form is NOT processed by Vinay is : 
(a) 1 (b) 30/47 (c) 20/47 (d) 17/47 
(v) Let A be the event of committing an error in Processing the form and 1 


Vinay, Sonia and Iqbal processed the form. The value of 
la) 0 (b) 0.03 


(iv) O a quality check. During inspection he selects a form at 
ed forms. If the form selected at random has an error, the 


et E4, E; and Ez be the events that 
>, P(E. | A)=1 is: 
(c) 0.06 (d) 1 


PART-B 
Section-TII. 


Question numbers 19 to 28 carry 2 marks each. 





. J 


[| cosx | -3n 
19. Express tan ER) > > in the simplest form. 





20. If Ais a square matrix of order 3 such that A*=2A, then find the value of |A]. 
OR 
3 1 
FA = | 1 5|,show that A? — 5A + 71=0. 
Hence find A71. 
21. Find the value(s) of k so that the following function is continuous at x = 0 
Leben 
x)=) XSinx 
f(x) i | 
— if x=0 
22. Find the equation of the normal to the curve 
2l he line 3x — 4y = 7. 
Y= X+—,x > 0 perpendicular to the lin 
x 
23. Find : 
j cos” x(1—tan x)? 
OR 
Evaluate j, x(1- x)' dx 
24 


Se , = 
- Find the ares.of the region bounded by the parabola y^ = 8x and the line x = 2. 
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SR 
25. Solve the following differential equation: o = y? cosec y, given that y(0) 
i 


. nted by coinitial 
26. Find the area of the parallelogram whose one side and a diagonal are represe y Vector 
i= jek and 4i+5k respectively 
d contains the line r ~ 3^ 
27. Find the vector equation of the plane that passes through the point (1,0,0) an hj 
d 4 dark chocolates. Two chocolates are drawn 
ber of milk chocolates. What is the most likely 








28. A refrigerator box contains 2 milk chocolates an 
random. Find the probability distribution of the num 
outcome? 


OR 
(E) = 0.8, P(F) = 0.7, P (EN F) = 0.6. Find P ( 


E|F) 
Given that E and F are events such that P 





Question numbers 29 to 35 carry 3 marks each. 


29. Check whether the relation R in the set Z of integers defined as R a (a, b): a bis "divisible by 2 i 
reflexive, symmetric or transitive. Write the equivalence class containing 0 i.e. [0]. 


e | dy 
- pon x d . E fi d e A8 
If y (sin x)", fin Es 
. Prove that the greatest integer function defined by f(x) = [x], 0 < x < 2is not differentiable at x = 1 
OR 
_, ay T 

If x = a secó, y = b tan@. Find — atx=—. 

dx 6 


32. Find the intervals in which the function f given by f(x) = tanx — 4x, X€ H 


bla 


, 


(a) strictly increasing — (b) strictly decreasing 


ua | x* +1 jo 
3 . Find (x^ 4 2)(x? +3) . 
34. Find the area of the region bounded by the curves x^ + y^ - 4, y= dE 


OR 
Find the area of the ellipse x9? = 36 using integration 


X and x - axis in the first quadrant 


35. Find the general solution of the following differential equation: x dy — (y + 2x^)dx = 





— 


Question numbers 36 to 38 carry 5 marks each. 


1 2 0 
36. IfA =|-2 -1 -2| fina A71 Hence 
0 -1 1 
Solve the system of equations; 
x - 2y = 10 
àx-y-z-28 


4 +2=7 


cain? 


37. 


38. 


„ question Papers 


OR 
juate the product AB, where 
va 

i 0 2 2 .4 

Hence solve the system of linear equations 
E Af 

dy + 3y + 47 — 17 

y + 2z —7 


d the shortest distance between the lines 


Fin ee Dm ee 
p= 3it+2j —4k+AG+2j+2k) 


and 7= 5i- 2j + MBI € 2j + 6k) 


jf the lines intersect find their point of intersection 


OR 


Find the foot of the perpendicular drawn from th 
find the equation and length of the perpendicular. 


Solve the following linear programming problem (L.PP) graphically. 
Maximize L=xt 2y 


subject to constraints ; 


51 


e point (-1, 3, -6) to the plane 2x + y- 2z + 5 = 0. Also 


x+2y2 100 
2x-y <0 
2x + y < 200 
xy=0 
OR 
The corner points of the feasible region determined by the system of linear constraints are as shown 
below: 
Y 
11 
B(4,10) 
10 


C(6,8) 


D(6,5) 


kA N WO A Ui 0 N CO oO 
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Answer each of the following : 


TT lue of Z and also 
i nimum va 
(i) Let Z = 3x — 4y be the objective function. Find the maximum — 
corresponding points at which the maximum and minimum va 


, ition on p and g so that th 
(ii) Let Z = px + qy, where p, q > 0 be the objective function. Find the condi 
maximum value of 7 occurs at B(4, 10) and 


C(6,8). Also mention the number of optimal solutions in thi 
Case. 


th. 


What some Preparation tips? (A 


> HOWTO TOP CBSE C LASS 12 
There's an ocean of knowledge CMM S RSS na LA BUS ` 
Waiting for you. Dive in by b p. pt 

















pS Canning the QR code. | 



















Detailed Answer : 
Section-I adj A| = ar? 
Where ^ = order of matrix A 
adj A| = (43-1 (48 
1. Let f(x,) = (Xs) for some x, /,X5€ R 1 6. 0 | ii ge bdo 1 
- a ui Ze cotx) + C 1 
=x 
1 2 [CBSE Marking Scheme, 2020] 
Hence f(x) is one- -one Detailed Answer: 
OR cO 
7 reflexive relations 


— cotx + cosec? x)dx 
1 


= fie (1—cotx)+e* (cosec^x)]dx 
[CBSE Marking Scheme, +020) 
Detailed Answer : 


Given, n(A) =3 
1 
Total number of reflexive relations = E 


E Ve (fo) f'coyx s e f(x)+C] 
= e(1-cotx)+C 


| 
| 
| 
| 
| 


OR | 
2. (1, 2) 1 f(x) is an odd function | 
s . : — 0) 1 1/2 2m 7 ; 
3. Since Va Is not defined for a € (—oo, A j v ana diss f 
= l t function -7/2 
" ones [CBSE Marking Scheme, 2020] 
OR 
À U AU A; = A and A, A; A, = > l | Detailed Answer: 
1 2M a c 1 
1 n 
4. A 8 
3x5 [CBSE Marking Scheme, 2020] | x? sinxdx = 
Detailed Answer : B E 
3 5 
"Al xac PR ^ Ec 1 7 D | f(x)dx — 0, if f(x) is an odd function 
d A= f d "a ie, f(x) - Tu 
1 4 
il. 1 
> [gb " 
S 8 A = 2) x X 
OR 


0 
ladj A| = (4y” ‘CBSE arking Schem 


| 
ani | 
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d | 13. 1,0, 0 | 
- d 1 | [CBSE Marking Scheme , 
| Detailed Answer : 
2 t | The coordinate of x-axis must be | à 
= — sq. uni 
3 | 


t 

coordinate of y- -axis and z- -AXİS Mus h 
V he di ti : | 

because we have to find the Irecüon COs} 


king Scheme, 2020] | De 
ene | the normal to yz-plane. 5o, Direction COSingg i 
| 


Detailed Answer: 


(1, 0, 0). 
14. (0,0, 0) 


2 
== 
| 15. 3 


* Oe 


[CBSE Marking Scheme, 202 


Bo 
N| =e 





| Detailed Answer: 
i2 | P(rai articular day) = 50% 
on an = 
Area of shaded region = 2| Y dx | We "P 
0 | _ 0 _1 
| 100 2 
= Zut E Sq. unit | 
3 3 | 1\ 1 
9.0 1 | P(rain on first four days of week) = b W 
OR | 
| 4 3 7 
[CBSE Marking Scheme, am 2) \2 2) 18 
Detailed Answer: 
Homogeneous differential equation must | | Section. I 
have same degree in both numerator and ` 
denominator, it means , 17-0) (b) l 
8 y" | [CBSE Marking Scheme, 2020] 
ay E c | Detailed Answer : 
dx %Xytxy | 
0, na | Perimeter — ITA 
10. j | 
, i : | 200 = 2x 2 
w XD = =|-6b| =3 60 uns 1| 
> (-3j)] ; | q units | 200 = 2 4 » n 


1 


VEM ., | [CBSE Marking Scheme, 2020] 
=> a+b «2ab =1 , Detailed Answer: 





| 
| 
| 
| 
| 
2ab =1-1-1 | Area (A) = x x y 
m | 200 — 2x 
> ab = = | = x x [from (A) 
2 | 
| 
- 2 
=> laljbicoso = 2 | = [00:42 B 
2 | T 
= TER. (iii) (c) I 
3 [CBSE Marking Scheme, 202) 
2n | Detailed Answer : 
et | 
= O = E | T 
| 





2 
— = —I[100-.5 
dx zl S 


<aiutio™ 


dA 4 
— = —[500- 
dx al El 
axima, 
for ™ dA | o 
dx —— 
x = 50 
> (C) 
A = —[1 » 
m 00x50 20x50] 
> [from (B)] 
= —[5000- 
(9000 - 2500] 
2 
= £x2500 . 2000 
n p `P 
(iv) (2) 1 
(v) (d) 1 
8. (i) (0) 1 
(ii) (c) 1 
[CBSE Marking Scheme, 2020] 
Detailed Answer : 
P(sonia processed the form and committed an 
error) — 2076 x 0.4 
20 1 
= —x0.04 = — 
100 E X004 
— 0.008 
(iii) (b) 
(iv) (d) 1 
(v) (d) 1 


[CBSE Marking Scheme, 2020] 
Detailed Answer : 


E)E E] 


[.. sum of all occurence of an event is equal to 1] 


PART-B 


Section 111 
ditas EE -X 


B. dg. 
1-sin x 





= tan 





20. 


21. 


tan”? nix tT x 
n LE ate V, 
A? 2 2A 
SS |AA| = |2A| 
> |A||A| =8]A] Y 
(^ |AB| = |A] |B] and |2A| =2*|A]) 
^  |JA|(|A|-8)=0 1 
> |A| =00r8 Y 
OR 
213 1|3 1 
A dk JE ] 
[8 5 
HUM 
[15 5 
sa = [5 A 
7 0 
m= | >| 
> WEIER dÉ 1 


= A I(A* — 5A + 71) AC 
=> A-51+7A'=0 
= 7A! =51-A 


= Ad 


112 -1 
PR | "ES 


ll 
A 
pee 
cui 
Q1 CH 
Lil 

| 

| 
pa Y 
Ne 
ee 
MES 


Lt 1-coskx E. 


x30 ysinx 





a 4 1^ 


—— 
E 
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56 que y"? | 
E pa 2 x 
« f(x) is continuous at x= 0 ntl nt2), 
gf) = f(0) 1 |. 1 0 
> > 2 1 
KA 
2 eal » = (i+ l(n+2) y 
kel 
= j ; 
= xi? 
24. 0 
dy - mee 2 1 
= dx X = 2x22 |x?dx 1 
. normal is perpendicular to 3x - 4y = 7 0 
— tangent is parallel to it 1 37 
i "E: = EEN Y, 
i 4 0 
> v=4 a 
> ER (x2 01 = B Jap? - 0] 
when x=2 3 
1 5 
y= 147 7 = 842 27.13 
2 A 4 
~. Equation of Normal : 22 
5 4 = — sq units V, 
y E 3 
5 8x + 6y = 31 1 [CBSE Marking Scheme, 2020] 
1 Detailed Answer : 
23. fo t Y ` 
cos” x(1-tan x) f E 2 
Put, ]-tanx = y 
So that, -sec^x dx = dy 1 
-1dy 
- bg 
=-|y*dy 
1 
= H=+C 
2 1 , 2 
1-tanx c 1 Area of shaded region = 2| V8xdx 
OR i 
1 2 
] = | 1.73)" dx _ 2x 2N2 | x! "dx 
i 0 
[= | (1-11 dx y E" 
du E 3/2 
3 0 


1 
I= Í (1—x)x"dx 


= 8-0 


1 
= I EN ag )dx 


SHEI 


uio 
J 


| 282p 1/2 
mb 
= Bae 8x2x2 
3 
32 
= — Sq. units 
3 
dy p 
— = X'COsec y; = 
dy Y: y(0)=0 
15. 
¡4 = | x'dx 
cosec y Ge 


[sin y dy = dx 





| I 
| —COS y " 1 
| s =C U Y = 0, when x = q) 
4 
x 
cos y = ie Y 
xc 
16, Let Ñ o 
d = 4i+5k 
a+b =d 
DESC E. 
= 3i - j+4k 7 
= = |i-j+k 
axb = 1-1 | 
3 14 
| = -5i-1ie4k 1 
Area of parallelogram = Josh! 
= V25+14+16 


| = 442 sq units Y 





| Y. Letthe normal vector to the plane be n 
“quation of the plane passing through (1, 0, 0), ie, i is 
(r- ~i).n = (0 "M 


* Plane (i) contains the line r = 0+2j 


in = O and jn = () 


= J 
e 


"e equation of the plane is (r -i)k =0 


rk = () 1 





57 


| 28.Letx denote the number of milk chocolates drawn 





Mo 


| 
| 
| 
| 
St likely outcome is getting one chocolate of 
each type 


OR 





P(F) P(F) 
1-P(EUF) 
UTN ..(1) 1 
= P(E) + P(F) - (E ^ F) 


=08+0.7-06=09 y 
Substituting value of P(E U F) in (1) 


Now P(Eu F) 


1 1 
1-07 3 3 4^ 
Section-IV À 


29. (i) Reflexive : 


Since, a + q = 24 which is even 
“(4 aEeRVaeZ 
Hence R is reflexive. 


Ke 
(ii) Symmetric : 
If (a, b) e R, then a + p = 2) 
— b+a=2 
(b, a) e R, Hence R is symmetric. 1 
(iii) Transitive : 
If (a, D) e Rand (b c)e R 
then a+b=21 DI 
and b+c=2u (ii) 
Adding (i) and (ii) we get 
a+2b+c=2%A+ nu) 
=> a+Cc=2(A + u-b) 
= a+c=2k 
where 1+u-b=k 
> (a, dek 


Hence R is transitive 
[0] = (. A, Jj 34 
30. Let u = e" 


"ando = (sin x) Y 
so that 


y=u+v 
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ay Ln - Bu 
= dx 7 dx "dx 
Now, y =f 


e get 
Differentiating both sides w. rt. x, Weg 


ein Staten 2x) + sin ^x] 











7 dx (ii) 1 
y = (sin x)x 
is log v = x log (sin x) 
Differentiating both sides w.r.t. x, We BE 
140 _ y cotx + log(sinx) 1 
v dx 
dv — (sin x)" [x cotx + log(sinx)] 
e ...(iii) 
Substituting from - (ii), - (iii) in — (i) we get 
dy 
dx 
= ert sin 2x + sin? x] + (sinx) [x cot x + log(sin x)] 
Y 
= f(1) 
31. RHD = NV f 
_ Lt m 
^ h-0 h T 
a tt ech. i 
h0 h 
(1—h)- f(1) 
LHD = sac 
A a Le 0-1 
i "kan 
1 
= 107 =i 1 
Since, RHD + LHD 
Therefore f(x) is not differentiable atx =1 1 
OR 
y = btanó 
dx | 
> do " bsec^o M 
X = asec 
dx 
= de = asecé Lang (ii) 
dy 
dy _ 4 bsec? @ 
dy ax asecOtan@ 
dO 
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b osecO 
a ly 
i wrt. x, we 
Differentiating both sides w Bn 
dy _ = coseco cot ox 49 
"um 7 
LI  cosecO cot 0x 1 
^ 4SecOtan o 
[using i 
= 7b cot? 0 
a.u ] 
3 
d^y E cot | 
als “aL P 
u^ 
hue ` 843b 
cl gat Se 
a (V3) aq 
32 f(x) = tanz- a 
f(x) = secx-4 y 
(a) For f(x) to be strictly increasing 
E, (x) > 0 
= sec^x - 4 > 0 
= sec^x > 4 
ES 
— COS 1 
| v 
=> cos^x < 2 
1 
—— < cosx < — 
^ 2 2 
» T exea 
3 2 
b) For f(x) to be strictly decreasin 
y 8 
f(x) <0 
=> secx-4 «0 
sec^x > A 
cos*x > 1 
4 
2 
= cos^x > E 
éi 
, | 
> cosx > — "Xe o 
Ra 0 < 3 we n 


33. Put x = y to make partial fractions 
Se 


7 y+1 
(^ +2)(x2 +3) = 


(y+2)(y+3) 


çolution> 
EN NN 
| y*2 y«3 
| + 1= 
> d AY + 3) + B(y + 2)..) Ya 


mparing coefficients of y and constant terms 
on both sides of (i) we get 
A * B 2 1and3A 4 2B - 1 








solving, we get A — -L,B - 2 r 
à 
x* +1 1 

aya +3) | ge e 


ETT E E tust. 3 

= En. ess 

J2 [> B | ES 1 
34, Solving Y = V3x and x? + y=4 


Weget X +3x'=4 
=> v=] 
=> =i Y 





1 2 
2 2 
Required Area — wel nien] 2 -x dx Y 


2 
Aan EE - x1 +2sin” Bl 1 
1 


SS 
- EE E sq units 7 
2 3 


OR 


| A46 [2 3 y, 
Required Area — S f GC dx 


a, mm 
~ 
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4 T 
= —|18x—-0| = j 1 
| > | 12m sq units 


35. The given differential equation can be written as 


dy B y+ 2x7 


dx x 
d 
= OY Zu = 2x 
ax x 
Here P= i 
x 
Q = 2x Y 
LE [Pax 
1 
-|—dx 
vn E = g 98 1 1 
x 


The solutions is: 





ge = ¡[ae jas 
x x 1 
m Ll =2r+c 
X 
> y = 24^ + cx Ke 
Section-V ` 
36. |A| = 1(-1 - 2) - 2(-2 - 0) 
=-34+4=1 Y 


A is nonsingular, therefore A” exists 
-3 -2 4 
AdjA=|2 1 2 

2 1 3 


1 
-1_ — (Adj A 


3. 8 ud 
=|2 1 2 1% 
2 1 3 


The given equations can be written as : 


1 -2 0|x 10 
2 A -Illy) =| 8 Y 
0 -2 112 7 


Which is of the form A'X=B 
= X = (AB = LA TR 1 
X -3 2 2]|[10 d 
=1211181=]= 
7 A 42 3[7 -8 
— x 
es 
z=-3 1% 
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OR 
1-1 012 2 4 
= 3 4|-4 2 —4 
E 3 
600 
Jr 6 ] 1% 
00 6 
=> AB = 6I 
I 
> a(58)=1 
1 
> A" = cB) 1 


The given equations can be written as 


i 139-8 





AX =D 
3 
where Del 
7 
Bí X = AID 
x 112 2 |3 
> y|22|-4 2 417 
z| 612 -1 5/7 
1112 
> PE 
6 | 24 


x=2 
Ss 
z =4 175 
37. We have a, = 3i 427 — 4k 
b = i4 214 2k 
A, = 5i - 2j 
b, = 3i - 274 6k 
d à = 2i-Ajs dk 1 
zo qus 
b xb, = |1 j 2 
326 


= i12-4)- (6-6) + (2-6) 
1 


—o 


b, xb, = 8i - 07 4i = 8i At 
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o (B xb) (a) = 16-16 70 l 
| 


ntersecting and the Sho 
Poy, | 
| | 


-. The lines are i | 
distance between the lines is 0. 


Now for point of intersection 


3i «2j - AE + Md 2) + 2k) 
= 5 AS | 
e eh O | 

2+21=-2 + 2u “A | 

4 +21 DU ". 

Solving (i) and (ii) we get u = -2 and 1 = E l 

Substituting in equation of line we get 

5i —2j+(-2)(3i + 2j -á 








Il 


Y 


) 





= -i-6j-12k 

Point of intersection is (-1, —6, -12) 
OR 

Let P be the given point and Q be the foo, of 
perpendicular. - 
Equation of PQ LaL ae Jg at 

2 1 

_ Z+6 ` 
z c^ D 
P (53, —6) 


Let coordinates of Q be QA -1,À + 3, -2) - 6) 
Since Q lies in the Plane 2x + y-22+5=( 

“ 2(24-1) + (2 + 3) -2-214-6)+5=0 
ere AA KEE 4-124 5-0 h 
= 9À - 1820 

= dh ene 

". Coordinates of Q are (5, 1, 2) l 
Length of the perpendicular 


= (-5+1) +(1-3) +(-246)? 
38. Max 
Subject to x y 


=6units ? 


Z=3xt+y 
2y > 100 
2x-y <0 
2x + y « 200 Á 
x2 
y 20, 


- 

- 

E 

t — = 
— 


— 
Se: 


— D 
Rem 


= 





What some preparation tips ? EE 
There's an ocean of knowledge * 


amino fnr uni, Dive in hy 


(1) 


Max 
Min 


=> 
= 










mew fa — — 
| 






Z = 12 at E(4, 0) 

Z = —32 at A(0, 8) 

(ii) Since maximum value of Z occurs at B(4, 10) and 
C(6, 8) 


4p + 10q = 6p + 8q 
2q = 2p 
[e 


Number of optimal solution are infinite. 










6 STUDY HACKS - 


prove Your Memory ` 


61 


2 


Y 





Time : 3 Hours 
Maximum Marks : 100 





. Cis 
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C f: EE E i 


Sample Question Paper 


*Note : This paper is solely for reference purpose only. The format has now been modified by CBSE for dj; 


examination. 





Solved 


«messer amemsesedédaetenevessns AAA 6 uae aise 

..o. neo... a 

A A E ET Eege, 

A A tte Ae ta 





General Instructions : 
(1) All questions are compulsory. | 
(ii) This question paper contains 29 questions divided into four sections A, B, C and D. Section A COMprises of | 
4 questions of one mark each, Section B comprises of 8 questions of two marks each, Section C comprises | 
of 11 questions of four marks each and Section D comprises of 6 questions of six marks each. | 
(111) All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of | 
the question. a 
(tv) There ts no overall choice. However, internal choice has been provided in 1 question of Section A, 3 questions | 
of Section B, 3 questions of Section C and 3 questions of Section D. You have to attempt only one of the | 
alternatives in all such questions. | 

(v) Use of calculators is not permitted. You may ask logarithmic tables, if required. 





Section ‘A’ 
Question numbers 1 to 4 carry 1 mark each. 


2 2 4 
1. Find the order and the degree of the differential equation x? ay = | T4 2 | 
dx? ) 


2. If f(x) =x +7 and g(x) = x -7, x € R, then find B (foe) (x). 
pre 


1 
d ? + I ‘ = Ae 
E xli rt 9 1 8} 
4. Ifa line makes angles 90°, 135°, 45° with the x. y and z axes respectively 
OR 
Find the vector equation of the line which passes through the point (3, 4, 5) and is parallel to the vec 


2i+2j-3k. 


3. Find the value of x — y, if 


find its direction cosines: 
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e ip! 
section B 
gestion numbers 5 to 12 carry 2 marks each, 


hether the o ion Ao oes 
Examine W peration * q A 
(y a binary or not. fined on R by a * b = ab + Lis 
(ii) if a binary operation, is it associative or not ? 
0 1 
gA-|2 1 3|, then find (42.54) 
] -1 0 


| ; Find : | V1-sin 2x dx, Ge x E 
OR 
Find | sin” (2x) dx. 
Form the differential equation representing the family of curves y = e?*(a + bx), where ‘a’ and "H are 


arbitrary constants. 
A die is thrown 6 times. If "getting an odd number" is a "success", what is the probability of 


(i) 5 successes ? 
(ii)atmost 5 successes ? 


OR 
The random variable X has a probability distribution P(X) of the following form, where ‘K is some 
number. 
k; *x=0 
2k, Mx 


P(X-x)- ab ps? 
0, otherwise 


Determine the value of ‘K. 

. A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event "number is even" and B be 
the event ^number is marked red". Find whether the events A and B are independent or not. 

If the sum of two unit vectors is a unit vector, prove that the magnitude of their difference is V3. 


OR 
vi A and c=-3i+}+2k, find [abc . 


— 
c 


2 2 
1. Find: n xsec x hy 


] - tan? x 
Section 'C'- 
Question numbers 13 to 23 carry 4 marks each. 
D. Solve for x : tan! (2x) + tan” (3x) = i 
"` Wert 4 y2) = Sen? (2) mre 7 ` y 
OR 


ig y =a", find m 
dx 





$ 
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| 
15. Find: ae 
x” +3x-18 
16. Prove that Jf (x)dx = | f(a—x)dx, hence evaluate m 


17. If i+j+k, 2i+ 5j, 3i 4 2j-3k and i-6j-k respectively are the position vectors of points AR 


and D, then find the angle between the straight lines AB and CD. Find whether AB and Cp à 


collinear or not. 


18. Using properties of determinants, prove the following : 


a+b+c  —c -b | 
o a+b+c -a J =2(atb)(b+c)(c a). | 
p —( a+b+b | 


, d^y d'y eL 
19. Ifx = cost + log tan (2) y = sin t, then find the values of qe and ES? at t = 4 ; 


20. Show that the relation R on R defined as R = {(a, b) : a < b), is reflexive, and transitive but M 


symmetric. 
OR 


Prove that the function f: N > N, defined by f(x) = x? + x + 1isone-one but not onto. Find inverse y 
f: N 5S, where S is range of f. | 
21. Find the equation of tangent to the curve y = där - 2 whichis parallel to the line 4x -2y + 5 = 0. Aly 


write the equation of normal to the curve at the point of contact. 
22. Solve the differential equation : xdy — ydx = 4X * y. dx, given that y = 0 when x = 1. 
OR 








d 
Solve the differential equation : (1 + x^ P + 2xy — Ax? = 0, subject to the initial condition y(0) =) 
" | 


1-x 7y-14 z-3 7-7x y-5 6-z 
23. Find the value of A, so that the lines —— = = — and = = — XN 
3 ` > 3) 1 z are at right 


angles. Also, find whether the lines are intersecting or not. 











Section ‘D’ 
Question numbers 24 to 29 carry 6 marks each. 


24. Show that the altitude of the right circular cone of maximum volume that can be inscribed in a sphere 





o 
of radius r is T Also find the maximum volume of cone. 
à -3 5 
25. IFA = i 2 —4|, then find AT. Hence solve the following system of equations : 
1 -2 | 


2x- Sy + 5z = 11, 3x + 2y-4z = -5, x + y- 2z = - 3, 


| | OR 
Obtain the inverse of the following matrix using elementary Operations : 


-1 1 
A=|1 2 31 
3 1 1 


SERI 
Jr 


cam 


H 


27. 


29. 
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manufacturer has three ma ch; 
ith whereas the other two - e A, B and C. The first operator A produces 1% of defective 
ators B and C produces 5% and 7% defective items respectively. A 


.< on the job for 50% of the tim : 
15 ©, B on the Job 30% of the time and C on the job for 20% of the time. All 


he items are put into one stockpj 
t pile and then one item is chosen at random from this and is found to 


pe defective. What is the Probability that it was produced by A ? 

ep ^ dnd M equations of the plane passing through the points (2, 2, -1 (3, 4, 2) and 

pud above. ation of a plane passing through (4, 3, 1) and parallel to the plane 
OR 

Find the vector equation of the plane that contains the lines 7 = (i+ 3) +À (i«2j-k) and the point 


-, 8, - 4). Also, find the length 
ined. th of the perpendicular drawn from the point (2, 1, 4) to the plane thus 


Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and C(6, 2). 
OR 

Find the area of Gs region lying about x-axis and included between the circle 3? + y^ = 8x and inside 
of the parabola y^ = 4x. 

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two models A and B 
of an article. The making of one item of model A requires 2 hours work by a skilled man and 2 hours 
work by a semi-skilled man. One item of model B requires 1 hour by a skilled man and 3 hours by a 
semi-skilled man. No man is expected to work more than 8 hours per day. The manufacturer’s profit 
on an item of model A is € 15 and on an item of model B is € 10. How many of items of each model 
should be made per day in order to maximize daily profit ? Formulate the above LPP and solve it 


graphically and find the maximum profit. 
nan 
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General Instructions : 
ts A and B. Each part is compulsory. Part A ca 


1. 


2 
3. 
Part - A : 
T. 
2 
3. 





1. 


SA Co np 


Part - 


rries 24 marks and 


This question paper contains two par 


Part B carries 56 marks. | 
Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
Both Part A and Part B have choices. 


It consists of two sections- I and II. 


Section I comprises of 16 very short answer type questions. 
Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is to 


attempt any 4 out of 5 MCQs. 

B : 

It consists of three sections-III, IV and V. 

Section III comprises of 10 questions of 2 marks each. 
Section IV comprises of 7 questions of 3 marks each. 


Section V comprises of 3 questions of 5 marks each. 

Internal choice is provided in 3 questions of Section —III, 2 | j | 
- III, 2 questions of Section -IV and | | 

Section-V. You have to attempt only one of the alternatives in all such bein uisa 





tt do 


PART-A 


Section-I > 


Question numbers 1 to 16 are very short answer type questions 


1. What is the principal value branch of cos”! x ? 


2. Ifthe set A contains 5 elem 
ents and the set B contains 6 m an 
aie rnin thea E elements, then find the number of one-one d 


3. IfA= 


3 2 


[2 -3 4, B=|2|X=[1 2 3 i i 
` [ land Y = p bnt A qe 


question Papel 
P 85 
; OR 
(127 
la 1 x is a matrix satisfying AW’ = oj €; 
l ; A TE 5 = 91 find y. 


4and B are symmetric matrices of same order, then find AB — B 
nd AB - BA. 


Ed -5x : d*y 
x 4 Be”, then find —., 


a O 
> curve y = X has at (0, 0) is parallel to which axis ? 


1 If 


61 
of points where the function 
, The e set P f given by f(x) = |2x - 1|sin x is differentiable. 


, fin ad the interval on which the function f(x) = 2:3 + 9x2 + — 
ecreasing. 


ard is picked at random from a pack of 52 pl 
Aca he probab ility of this card to be a S d Pu Given that the picked card is a queen, then 


} what is! 
dared die are rolled am 
r 
k and a re rolled together. Find the conditional probability of obtaining the sum 8, given 


A blac 
nat the red die resulted in a number less than 4. 
f the feasible re d 
y, The corner points o gion determined by t 
d" 10), (60, 20), (60, 0). The objective function is Z = Ads ES of linear constraints are (0, 0), (0, 40), 


ou Column BO 
| Column B 


Maximum of Z 325 
D 


Compare the quantity in Column A and Column B. 


al What is the number of points of discontinuity of f defined by f(x) = |x| - |x + 117 





OR 
What is the principal value of cos”! Bi ? 
2 
whenxzl , . | 
o Ifthe function f(x) =  x-1 is given to be continuous at x = 1, then what is the value ot 
k whenx - 1 


k? 
£113. What is the equation of normal to t 
1 What are the values of a for which the functi 


he curve y = tan x at (0, 0)? 
on f(x) = sin x -ax + b increases on R ? 


5. Evaluate : | siNX ay. 


3--4cos' x 
OR 
a n/2 
Y Evaluate : | cos xe""* dx 
d 
16 àn 
Evaluate | |sin x dx. 
: OR 


d Find a. 


TT dx. 


, 
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mee en pm 
' fr. 
on 4 d 
I” 
E Ds (x > 


e mn 





from each , 
ased questions are compulsory. Attempt any 4 snb. pans question D, 





Both the case study b ; y 
18. Each question carries 1 marx. des of a trapezium other than base are equal to 10 cp, 
17. There is a bridge whose length of three sides 
D 10 cm C 
& 10 cm 
S 
Q B 
JA "t. e" EES 
Based on the above information answer the following : 
(i) What is the value of DP ? 2 
— 100 

(a) V100—x? (b) Vx? -100 (c) 1004 (d) 

(ii) What is the area of trapezium A(x) ? 
2 

(a) (x-10)/100 - x? (b) (x+ 10)4100 -x 

(c) (x - 10)(100 - x?) (d) (x + 10)(100 - x^) 
(iii) If A(x) = 0, then what are the values of x ? 

(a) 5, -10 (b) -5, 10 (c) -5, -10 (d) 5, 10 
(iv) What is the value of A"(5) ? 

Ei NES Ei a Y 

E Ss 0) 50 H ZS 480 
(v) What is the value of maximum area ? 

(a) 7542 cm? (b) 75/3 cm? (c) 7545 cm? (d) 7547 cm? 


18. A group of people start playing cards. And as we know a well shuffled pack of cards contains a totalo 
52 cards. Then 2 cards are drawn simultaneously (or successively without replacement). 
Based on the above information answer the following : 


(i) If x = no. of kings = 0, 1, 2. Then P(x = 0) = ? 





188 198 197 18 
ap ee E >on 1 
(a) Gu O SETA (d z 
(ii) If x = no. of kings = 0, 1, 2. Then P(x = 1) =? 
32 32 32 
y 2 e 32 32 
dcos (b) 777 (c) 21 (d) 219 
(iii) If x = no. of kings = 0, 1, 2. Then P(x = 2) =? 
2 1 
ur P : : 
219 O zu Hl 09 (d z0 
(iv) Find the mean of the number of kings ? 
2 
(a) E b) — = : 
13 6) 33 Ny (d) 37 


" Question Papers 


P | 
" find NW variance of the number of kings ? 
"gn 2877 H Se DE 
PART-B 
section HI 


fA and B are two independent events, t 
9. aand B is given by 1 - P(A).P(B). 


0, Find the shortest distance between the lines 
r-(i42j*k)-X( jk) 


and ef -j -)* ni «j2k). 


87 


hen prove that the probability of occurrence of atleast one of 


a, Check if the relation & on the set A = (1, 2, 3, 4, 5, 6) defined as R = {(x, y) : y is divisible by x} is 


(i symmetric (ii) transitive. 


3 1 0 
» T a and I = o d find k so that A? = 5A + kl. 


x 
y, Find le "Um 
4, Find the general solution of the differential equation. oi =(x+2)(y+2). 
x 


OR 


d | 
Find the solution of E =o" 


=> 


%. Find la| and |b|,if |a| 2 2| b| and (a +b).(a - b) 2 12. 
OR 


Find the unit vector perpendicular to each of the vectors 4 = 4i*3j*k and b =2i- j+2k. 


His If A and B are two independent events, prove that A’ and B are also independent. 


| | [x t1, ifxisodd . 
Al 27, Show that f : N > N, given by f(x) = i E ET is both one-one and onto. 


d 
%8. lfy = (log xy* + x!°8* then find . 


OR 


2 


? GE log (1 + 227 + 15, x = tan ^!t, find d 


ction-Iy | 


Que 
"lon Numbers 29 to 35 carry 3 marks each. 


TRE W ,,-ysin{ J-0 
nl IS y 


Ve the differential equation : 
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T 
Given that x = 1 when Y = 7 - ` " 
Solve the differential equation ` d dy Luz Die 
+x) gx B(2, - 1, 4) and C(4, 5 
tices are AQ, 2, 3), D(A deet 
. of the triangle whose ver | 
30. Using vectors, find the area © ~. 
Q. 30. Using o LPP graphically : 
O. 31. Solve the following ~ d 
Minimise Z = 9X + 10y 23 Oye 120 
Subject to x*y2 60 
Constraints x-2y2 0 
20 i h 
and , dg A. B, C, D. Their chances of solving the problem | 
32. A problem in mathematics is given to SEM 8 c 
ively, are I 1 : and 2] What is the probability ES 
respectively, 3,45 3 
|ved ? 
(i) the problem will be so pum EE | 
“a at most one of them solve the problem : . ne Re (x-y)is divisible by 3 is an 
33 ow tat the relation R on the set Z of all integers defined by (% y) 
equivalence relation. dy Zo 
34. Tf x =asin pt, y = b cos pl, then find 5, at! 7 7 
OR 
d^y dy 
b E M SE = 0. 
If y = Pe + Qe”, show that "m (a+b) + aby 
AsinÜ a, aes — oen 
35. Provethaty = ?; 559 - 0 is an increasing function ot V on | 77 2 
Section-V ` 
Question numbers 36 to 38 carry 5 marks each. 
36. If length of three sides of a trapezium other than base are equal to 10 cm, then find the area of the 
trapezium when it is maximum. 
OR 
Find the point on the curve vi = 4x, which is nearest to the point (2, — 8). 
37. Find the position vector of foot of perpendicular and the perpendicular distance from the point P with 
oe nA A > 
ti +3) SÉ 
position vector 2i+3j+4k to the plane r .(2i+j+3k)-26=0. Also find the image of P in the plane. 
OR 
Find the equation of the plane th h i pol y4 2-4 
p rough the line E ze "TROC and parallel to the line ` 
241 Ty, 4 ` 
> 1 SC? Hence, find the shortest distance between the lines. 
T 
38. Evaluate the following : T TU d 
4/7 27 COS2x 
OR 


1 
4 


cos X + sin x 


dr 
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` General Instructions : 


1, This question paper contains two parts A and B. E 
Part B carries 56 marks. ach part is compulsory. Part A carries 24 marks and 


2, Part-A has Objective Type Questions and Part-B has Descri 
: 3. Both Part A and Part B have choices. 
| Bart - A : 
: 1, It consists of two sections- I and I. 

2. Section I comprises of 16 very short answer type questions. 


3, Section H contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is to 
attempt any 4 out of 5 MCQs. 


Bt B: 
1 It consists of three sections-III, IV and V. 
2, Section III comprises of 10 questions of 2 marks each. 
3, Section IV comprises of 7 questions of 3 marks each. 
4 Section V comprises of 3 questions of 5 marks each. 


9. Internal choice is provided in 3 questions of Section JIL 2 questions of Section -IV and 3 questions of 
Section-V. You have to attempt only one of the alternatives in all such questions. 


ptive Type Questions. 


PART-A 


section-] oN 


"itstion numbers 1 to 16 are very short answer type questions. 


lL If A- . 
= a, | is a square matrix, then compare m and n. 
mxn 


A To n 
I A lSa3 X3 matrix such that |A| = 8, then v 


Sive an example of a skew symmetric matrix of order 3. 


d I , h , , , 

2 , at can be a discontinuous function ? 
j (x) = 2x and s (x) = 2. +1 are continuous function then w 

2 


N 








ion Papers, MATHEMATICS, Cl. 
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OS 
90 
skew symmetric matrix of order 3. 


Give an example of a 
e cos 2x -cos 28 j 


E: 
4, Evaluate : | pupa 


OR 


bat " ^ L 
2 ; . en find EK. 
sin? x cos’ x ular directions, th 


A | 
sin? x — cos x | 
Find : j=, 


e e ps 
TT rs =] + — +4k, : la | 
| having vertices A, D C and D with position vecto Sé GEN 
| le having v rD; | 

6. Find the area of a rectang 
ATT i - 15, 4f, res ectively ? 
i-5j ed and b i , resp 


OR 


2.2 93 its. 
] ] itude 7 un1 
Find a vector in the direction of 4 =1-2/ that has magn 





j lue of k. 
7. If the directions cosines of a line are k, k, k, then find the valu 


8. Where is the graph of the inequality 2x + 3y > 6 lies ? — | 

9. If A and B are two events such that P(A) 0 and P(B|A) = 1, en g iid than 3. Let B beth | 

10. A die is thrown once. Let A be the event that the number obtained is greater than 3. e the ever 
that the number obtained is less than 5. Then find P(A U B). 


| 
| 
| 
| 
| 
| 


. - 2 _ ? 
11. What is the domain of the function f: R > R defined by f(x) = Vx" -3x+2 + 
12. The negative of a matrix is obtained by multiplying it by which number ? 
13. Explain Identity relation’. 


d 
14. What is the integrating factor of x = 


==y=x!*-3x 2 
» y l 


OR 
What is the general solution of the differential equation log e =2x+y? 
x 


15. Ifa line has direction ratios 2, — 1, - then find its direction cosines ? 


OR 
Find the vector equation of the line through the points (3, 4, 77) and (1, -1, 6). 


16. IfA = {1,2,3}, B = {4,5,6,7} and f = {(1, 4), (2, 5), (3, 6) 


ls a j : 
one-one or not. y function from A to B. State whether fi 





Both the case study based questions are A 

compul 
18. Each question Carries 1 mark. RUSO: ttempt any 4 sub Parts from each question 17 ni 
17. Let X denote the numb 


er of colleges wh : 
probability of getting a e Beie, 


dmission is x number of colleges. It is given that : 
kx »ifx=(0 or 1 

PX = y 2kx , ifx=2 
k(5- x) pax 4 
0 ;, Mx»4 


apply after your results and P(X = x) denotes you 


Where k is a Positive constant. 


8 S 


o question Papers 91 


cà pl? 
atis the sum of all the probabilities of 4 distribution ? 
d a) / 0)0 (c) 1 (d) 2 
yn „tis the value of k ? 
P (b) = 1 4 
(a) y : 8 es Ge (d) S 


find the P! obability that a will get — in exactly one college ? 


6. 8 QF = (d) 5 


(i) 
5 
p Ë find the probability that we will get — in 7» most 2 colleges ? 
(a) 3 b) $ 9 (c JE — (d) > — 
i rind the probability that a“ will get — in at least 2 colleges ? 


(a) 7 - E 17 m (d) l 


18, A tank with rectangular base ana rectangular sides, open at the top is to be constructed so that its 
depth is 2 m and volume is 8 m?. If building of tank Y 70 per square metre for the base and X 45 per 
square metre for the sides ? 


Open from 
top 


8m 


«—— xm —> 
Based on the above information answer the following questions : 





| 
0 Whatis the cost of base ? 
| 
| 








(a) 70 xy (b) 80 xy (c) 45 xy (d) 90 xy 
li) What is the cost of making all sides ? 
(a) 190(x + y) (b) 200(x + y) (c) 180(x + y) (d) 170(x + y) 
" dC . 
li f 'C' be the total cost of tank, then ES is : 
| E. Av 
Nau Ach (b)180(1-4x?) (c) 180(1- 4x) (d) 180(1 - 47) 
~ |") For what value of x, C is minimum ? 4) 4 
(a) 1 (b) 2 (c) 3 ( 
M What is the least cost of construction ? (d) 4000 
(2) *1000 (b) 32000 (c) 33000 
PART-B 
$ 
tion- An 
D 


tio 
“numbers 19 to 28 carry 2 marks each. 


B, [4 2 
~ k | show that (A - 2I) (A- 3D) = 0. 





Y 
j 
, 

| 
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92 


+ Land the lines x = 2 and x = 3. 


= Y 
bounded by the curve y das R = {(a,b):a< b} is 


he region 
basin set R of real numbers define 


21.Check if the relation R in the 
(i) symmetric, (ii) transitive. » 


Ax+3 , 
2 = is one-one. 
Show that the function fin A = K= B defined as f(x) = 4 
ow 





| 
| 
| 
oint (1, 2). 
e + y^ — 6x + 1 = 0 touch each other at the point (1, 2) 
22. Prove that the curves y^ = 4x and 


4| 140052 j ect to x. 
23. Differentiate tan (e with resp 


OR 


Find dy atx-ly- 1 if sin? y + cos xy = K. 
dx 





2A. Evaluate | (1- x: )sin x.cos? x.dx 


T 
—T 





“(1-3 
25. Find: | : nas 
x- 





26. Given two independent events A and B such that P(A) = 0.3 and P(B) = 0.6, find P(A' ^ B^. 


27. Show that the relation R in the set N x N defined by (a, b) R (c, d) if a% + d? = b? + v a,b co deN 
is an equivalence relation. 





28. If the following function is differentiable at x = 2 


, then find the values of a and b : 
E e xz 


ax+b, if x>2' 





Question Numbers 29 to 35 carry 3 marks each. 


| | _ 
29. Solve the differential equation x - t y= X cos x + sin x, given y (5) =1 


> ^ ^ ^ > ^ A ^ 
30. If 2-1-j*7k and b=5i-j+ Ak, th f = © > > À 
MA en find the value of À so that a+b and a. b are perpendicul! 


OR 
The two adjacent sides of a parallelogram are 2i- 4 j- 5k and 2 i+ 2 j +3 k Find the two unit vecto" 
parallel to its diagonals Using the dia | | 
i gonal vectors, find the area of t 
31. Maximise Z = y 4 2y " — 


Subject to the constraints 





x + 2y >100 
2x-y <0 


. "a alle ll CN 


] 


| 


Question Papers 
af 93 


^X + y < 299 
YD 
vue the above LPP graphically, 
‘tity of solving specifi 
E: Gent pee Problem independently by A and Bare — 


1 1 
, and = respectively. If both try to 
¡ye the problem, independently, 2 3 y 


then fi 
`, pe problem is solved ? en find the Probability that 
J 


ji exactly one of them solves the problem » 


OR 


, , ob . l 
jj ^ pand C) are in the ratio The ger in a Private company. Chance of their selection 
Los of company are 0:8, 0-5 and 0-3 respec See a that A, B and C can introduce changes to improve 


that it is due to the appointment of c. the changes does not take place, find the probability 


ow that the relation S in the set R of real 
" ge nor symmetric nor transitive. a’ numbers defined as S = [(a,b):a,be Randa < b°} is neither 


ree persons A, B and C apply for aj 
L223 


farmer has a field of shape bounded by y = 12 SS SCH - 
| d Gë by a straight line x = c. Can o Ge ; E and x = 3, he wants to divide this into his two sons 


(2x -5)e™* " 
" Find : kees 


section-V ` 


Question numbers 36 to 38 carry 5 marks each. 


34, Find the foot of perpendicular from P(1, 2, — 3) to the line = -y-3 T Also, find the image of P in 


-à -1 
the given line. 
OR 
x41 +3 2+5 e "nd we 
Show that the lines SCH = T = EN and E - E = "P intersect. Also find their point of 
intersection. 
E 2 
+1)-21 
má; (OB AD PB ae. 
X 
OR 
x 
Evaluate; | ————— ———À— dx. 
SE I a? cos? x +b? sin? x 
2 -3 5 
dE A=|3 2 4 Find AT. Use it to solve the system of equations 
1 1 -2 
Hence, sol f equations : 
olve the system of eq on 3y +52 =11 
3x + 2y ES = e 
+ Y-4 == 
"IT op 


Jmmetri 
id TI. 





M 


Time : 3 Hours "d 
Maximum Marks : 80 së i 
y 
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Part A carries 24 marks ang 


General Instructions : | 
1, This question pape contains two parts A aud B. Each part 15 compulsory: 
Part B carries 56 marks. o | 
tions and Part-B has Descriptive Type Questions. 


2. Part-A has Objective Type Ques 
3. Both Part A and Part B have choices. 


Bart - À: 
Land Il. 


1, It consists of two sections- 
2, Section I comprises of 16 very short answer type questions. 
s. Each case study comprises of 9 case-based MCQS. An examinee is to 


3. Section H contains 2 case studie 
attempt any 4 out of 5 MCQs. 


Part-B: 

It consists of t 
Section III comprises of 10 question 
Section IV comprises of 7 questions 
Section V comprises of 3 questions of 5 marks each. 
Internal choice is provided in 3 questions of Section 
Section-V, You have to attempt only one of the alterna 





hree sections-IH, IV and V. 
s of 2 marks each. 


of 3 marks each. 


M 


111, 2 questions of Section -IV and 3 questions of 
tives in all such questions. 


N pp Fa 


SET tutte rote CUP LI NTR 
NY Vm UMS ME Sa ANS sae $f 
MCI A See IE Ee EE RAS e ae NA Skee aes uss " 


Section! ` 


Question numbers 1 to 16 are very short answer type questions 


1. Whatis the principal value branch of cosec tx ? 


5. | ve dx=? 
OR 


1/2 
Find the value of | M 1 x cos x - tan? x * 1) dx ? 
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yx 1 E d = 0, then find the value of X. 
3, 


95 


Ais a square matrix such that A2 
fa” 


matre 2 
for what value of x, y = x(x —.3) decreases ? 


d where the function f(x) = elx| 
fin 


= A, then write the value of 7A — (I + AP, where I is an identity 


is Continuous and differentiable ? 
— COt x is discontinuous ? 
| and the degree of the differential equation 
in 
f. 


d^y à dy Y 
Lu EE I.I n dy 
EI (E =xsin{ 2. 
number is chosen randoml 


8 le of 2 0r 5? y from numbers 1 to 60. What is the probability that the chosen number 
i ultiple o f 
jsa m 


5. on what set the function f(x) 


the feasible solution for a LPP is Shown 


in given figure. Let VE CL 4y be the objective function. Find 
9, the Minimum of Z occurs at what point. 


(6, 8) 


(6, 5) 





(0, 0) (5, 0) 


10. Ifthe curve ay + x^ 27 and x? = y, cut orthogonally at (1, 1), then what is the value of a ? 


11. If à isa non-zero vector, then what is the value of (4-i).i +(a n +(a.k).k ? 
OR 


Find the projection of the vector ; — j on the vector ¡+ 1? 


I. fA = {1,2,3} and B = {a, b, c, d, e}, then what is the number of injective functions from A to B ? 
D. Whatis the slope of the tangent to the curve y = 3? — x at the point (2, 6) ? 


OR 
Show that function y = 4x - 9 is increasing for all x e R. 


] 
ui | ~r? 
sin“ x cos? x 
5 Find the area bounded by the curve y = sin x and the x-axis between x = 0 and x = 2m. 
É Rr Az k M write AT 
l 1 
OR 
Di [0 2 2 
Matrix 4 ~ 3 1 3l5 given to be symmetric, find values of a and b. 
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Section-II ` 
empt any 4 sub parts from each questio, Da, 


N 


TET it. So, let su | 
evolves around the sun in an elliptical BID SES there ls, | 
r N 


, Att 
Both the case study based questions are compulsory. A 


18. Each question carries 1 mark. 


17. As we know, our planet earth , 
x 21 
D D . e + — i 
rectangle that can be inscribed in an ellipse E py 








Based on the above information answer the following questions : 


(i) The area of rectangle ABCD is : 


NS wt 











(c) 40(B- o) (d) 4B(o. - D) 
d(a? 
(ii) The value of 2 ) is : 
164% > 3 164° n 3 49 
(a) CR 0-407) (b) P ~ 40°.) 
165, 5 3 16b” ,, 5 2 
(c) —-(24 a - 40°) (d) —-(4€ - 20%) 
ü q 
(iii) The value of a is : 
q a a a 
0,— b 0,— 0,—= 0,— 
(a) 0,7 (5) 0,7 () ^78 (d) We 
(iv) For what value of a, A is maximum ? 
f ü a 
(a) 0 (b) — C) = — 
) > (c) > (d) f 
(v) The greatest area of rectangle that can be inscribed in that ellipse is : 
(a) 208 (b) 2ab (c) 4o8 (d) 4ab 


18. Iwo friends start a game in which both of them have equal chances to throw a pair of dice. Now, they 
noticed the number of doublets in their game in three throws of a pair of dice 


Based on the above information answer the following questions : 


(i) The values of p and g are : 





1 1 1 2 
(a) — and — iJ 4 1 5 
o 2 (b) 3 and 3 (c) $ and 6 (d) 0 and 1 
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| he value Of P(X =3) is: 
|) 425 (b) 75 gs 
(216 216 (c) oe aL 
| The P of the above Tin is : 216 
| ji) 
| (a) 3 ur 4 (c) 1 1 
| Z (d) 5 
| y The variance of the above gh is : 
NL 
— 6) - — 6 
a) Ka 7 | 
"n t) 19 (d) 19 IW 
i The standard Deviation of the above data js . i 
is v15 | 
i bibis 15 |n 
um 2 E a) V5 
4 | 
PART-B | 


cection- LIT 


Question numbers 19 to 28 carry 2 marks each. 





gd The two vectors j* k and 3i i — m 4k represent the two sides AB and AC, respectively of AABC. Find 
the length of the median through A. 


y. I£P(not A) = 0.7, P(B) = 0.7 and P(B/A) = 0.5, then find P(A/B). 





Ax+3. 
is onto. 
-4 
OR 
All How many equivalence relations on the set {1, 2, 3} containing (1, 2) and (2, 1) are there in all ? Justify your 


1. Show that the function f in A = R- E | defined as f(x) = 
answer. 

| 

| 


—2 0 2 0 -2 
2. Find a matrix A such that 2A - 3B + 5C = 0, where P = P 1 eacli | al 
d? 
3. Ix =a cos 6; y = b sin 0, then find ER I] 


OR 


g find the differential of sin^x w.r.t. po 


A Evaluate y m 


Let li ",n;i-1,2,3bethe direction cosines of three mutually perpendicular vector in space. Show 
yy’ = 1,2, 
that A 4’ 
AA’ = Iz, where A = LG m, "af 


is tossed. Let A be the event “number 


dif A and B are independent events. 


di 
d die, whose faces are marked 1, 2, 31 


Ned is even" and B be the event “nu 


n red and 4, 5, 6 in green, 
mber obtained i is red". Fin 
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98 OSWAAL CBSE Sample Question Papers, MATHEMATICS, Class.) 
ned by R = (o b) 1+ ab>q | 
27. Check whether the relation R in the set R of real numbers, defined PY 0} à 
reflexive, symmetric or transitive. 
28. Prove that x? - de = C(x? + yy is the genera 
(y? - 3x2y) dy, where C is a parameter. 


1 solution of the differential equation D: Zu Gë 


OR 


2+sinx\dy _ cos x and y (0) = 1, then find the Va] 
‘ql equation | => C E Ue 
If y(x) is a solution of the differentia! eq 1+y dx 


of dÉ 


ER e? BR g w SS ` A 
à eg Y s Aw 
> WHS Geer t 








Question Numbers 29 to 35 carry 3 marks each. 


" > ME | 
j| 29. L ta ài ART k p-i-4j«5k and zäit _k. Finda vector d which is perpendicular _ 
| .Le = a His | 


> > >> 
both c and b and satisfying d:a = 21. 





3 1 2 
30. If A=|3 2 3| Find AT 
2 0 = 
Hence, solve the system of equations : 
3x + 3y + 2z =1 
x+2y =4 
2x-3y-z —5 
; | 
Í | 
31. Evaluate: {| xsint x | dx. | 
0 | 
OR 


. [X 
Evaluate : J, e” sin E tX la i 


32. Solve the following L.PP. graphically : 
Maximize Z = 100x + 120y 
Subject to the constraints: 5x + 8y < 200 
10x + 8y € 240 
and x, y20 
OR 


Solve the following L.PP graphically : 

Maximize Z = 7x + 4y 

Subject to the constraints: — 3x + 2y < 12 
3x + y<9 

and se ea 


33. If y = x™ + sin(x*), find 2 
x 


34. Solve the differential equation (tan”! x — y)dx = (1 + x? dy 
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4 shop X, 30 tins of ghee of type A and 40 tin 


n E o 
d Zeie in shop Y similar 50 tins of ghee of 
nee ‘chased from one of the randomly We 


d : cit is purchased from shop Y. 


22 S of ghee of type B which look alike, are kept for sale. 
da o and 60 tins of ghee of type B are there. One tin of ghee 
ed shop and is found to be of type B. Find the probability 


; sction- V 


«tion numbers 36 to 38 carry 5 marks each 
ue ` 


d the point on the curve y? = X NE 
36. Fin Y = 4x which is nearest to the point (2, 1). 


OR 
= d 2 
cos (a E y) COS Y, then prove that "i — cos*(a+ 
fx dx — =D . Hence, show that 


sin a dy + sin 2 dy 
dx? (a + y) dx =), 


yy, Find the distance of the point P(3, 4, 4) from the point, where the line joining the points AO, — 4, — 5) 
and Be 3, 1) intersects the plane 2x + y + z = 7. 
OR 


f A variable plane which remains at a constant distance 3p from the origin cuts the coordinate axes at 


A B, C. Show that the locus of the centroid of triangle ABC is E3 -- = E LN LN 
| P 3 yg p 


Al) 38. Evaluate : [(vcot x +ytan x Jdx 


OR 


1/4 


Evaluate : | 


0 


sin x  COSX J 
16 +9sin 2x 


General Instructions : 


1. This question paper contains two 





parts A and B. Each part is compulsory. Part A carries 24 marks 
Part B carries 56 marks. ` 
2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 
Part — A : 
1. 


It consists of two sections- I and 11. 
2. Section I comprises of 16 very short answer type questions. 


3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee ig t 
attempt any 4 out of 5 MCQs. 
Part - B : 


ES 


It consists of three sections-III, IV and V. 





2. Section III comprises of 10 questions of 2 marks each. 
3. Section IV comprises of 7 questions of 3 marks each. 
4. Section V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section —III, 2 questions of Section -IV and 3 questions o 
Section-V. You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section-I — 


Question numbers 1 to 16 are very short answer type questions. 
1. Find the domain of function cos”? (2x — 1). 


2. Let A = (1,2, 3, ...nj and B = (a, b}. Then find the number of surjections from A into B 


3. If R = {(x, y) : x + 2y = 10} is a relation on N, find the range of R. 
2. 39. 2 


4. If |x x x|+3=0, then find the value of x. 
4 9 1 


5. Find the values of x and y make the following pair of matrices equal : 


3x+7 5 0 E 
y+1 2-3x1'18 4 | 


BUS 
Cr, 
"y 
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ple QuestiOll Fapers 
à 
101 


HP, 
= "E 1 
e d: 21 Y 5 en find the value of x and y 


1/8 


; Evaluate : f tan?(2x). 
0 


, OR 
Find the value of Il dëse, 
1 


2 


pas Y y =108 La , then find Y. 


dx 


| OR 
Write the order and the degree of the following differential ü 
equation : 


2; 
3| d^y dy Y 
X | —~] + ET = 
E | $2) e 
ind the point, wh 
9, Fin p ere the tangent to the curve y = e% at the point 
OR 


(0, 1) meets x-axis ? 


mx 1 if xs 


If f(x) e is continuous at x= 7 th , 
, ’ = — then what is th i e o 
sin x+n, if x» i 2 e relation between m and n ? 


— 


10. Write a unit vector in the direction of the sum of vectors a = 2i 2j- 5k and b =2 


OR 
If tangent of the curve vi + 3x - 7 = Oat the point (h, k) is parallel to line x - y = 4, then the value of k 


ID —D . 


, —1 
11. Find the direction cosines of the line : zu =-y= SC 





= = pm , write the vector equation for the line. 


l 39-3 
12. If the cartesian equation of a line are SCH 1 


13. Find a vector in the direction ü-i- 3j that has magnitude 5 units. 


14. If a line has direction ratios 3, - 1, - 3, then find its direction cosines. 


15. If A and B are two events such that P(A|B) = p, P(A) = p, P(B) = 1/3 and P(AUB) = 

16. If A and B are two events such that P(A) = 0.5, P(B) = 0.8 and P(A UB) = 0.9, then find P(A/B). 
OR 

— 0.6, then P(A U B) is equal to 


5/9, then find p. 


If P(A) = 0.4, P(B) = 0.8 and P(B|A) 


Section-II 


Both the case study based questions are ERR 


18, Each question carries 1 mark. 


ne of maximum V 


pulsory. Attempt any 4 sub parts from each question 17 and 


t can be inscribed in a sphere of radius r. 


olume tha 


17, There is an right circular co 
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| 





Based on the above information answer the following questions : 
(i) What is the volume of cone (V) ? 
3 1512 
(a) la +2h°r)  (b) Cath +2h*r) (c) So + 2h’r) (d) ae +2h"r) 
D 





(ii) What is the volume of = ? 


(a) GE +4hr) ` (b) GC +4hr) (c) SEA +4hr) (d) z Ca +4hr) 


D , d'V 
(iii) What is the value of qi ? 





Anr? Am? Aa Am? 
B A uud (d) - 
3 (b) 3 (c) 3 








(a) - 


(iv) What is the relation between h and r ? 
(a) 2h = 4r (b) 3h = 4r (c) 2h = 3r (d) 3h = 2r 
(v) What is the value of OD? 





(a) r-h (b) h—r (c) = (d) h-> 


18. Two numbers are selected at random (without replacement) from the first six positive integers, Le | 
denotes the larger of the two numbers obtained. | 
First 6 positive integers | 
Li Lll 
123 4 5 6 | 


Based on the above information, answer the following questions : 
(i) What is the value of P(X = 5) =? 





4 3 3 2 
= b) — Ed Bo, 
(a) 7 (b) T (c) T (d) T 
(ii) What is the value of P(X = 3) =? 
1 2 3 5 
a) — b) — — — 
(a) T (b) 15 (c) T (d) 15 
(iii) What is the value of mean of the distribution ? 
(a) 4 (b) 4.22 (c) 4.44 (d) 4.66 
(iv) What is the formula of variance ? 
(a) 3X Pi- (u? (b) EXP, - YX;P,oQ? 
(c) XX? - (uy? (d) ZX;P - YX;,09? 


(v) What is the value of variance ? 
(a) 1.51 (b) 1.53 (c) 1.55 (d) 1.57 
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PART-B 
gection-1H A 
gestion numbers 19 to 28 Carry 2 marks each. 
X > Y be a function. D | | 
19. iiverélatión. efine a relation R on X given by R = {(a, D) : f(a) = f(b)}. Show that R is a 


4 2 
20. [fA = RK d show that (A — 2I) (A - 3]) sÜ 


x+1 T 
dl Find ]a 2073 


OR 


1 
» l-2x 
lue of |tan!| CAE 
AT) Find the valu l Ua. 


22, Find the particular solution of the differential equation ef = T ; given that y(0) = V3. 
23. Find the sum of the order and the degree of the following neni equation : 


dy T 
ES: 7 +(1+x)=0 


and axb - 3i4 2j+6k, find the angle between a and 5. 








24, If li =2,\b 


[B] 25. If a= 21 - 5j +k, b=-i + k, c=27 — È are three vectors, find the area of the parallelogram having 
diagonals a+b and b+c., 


1 
26. If E and F be two events such that P(E) = 3! P(F) = ES find P(E UF) if E and F are independent events. 


OR 


Suppose that 5 men out of 100 and 25 women out 


of 1000 are good orators. Assuming that there are 
equal number of men and women, find the probabi 


lity of choosing a good orator. 
27. Find the second derivative of e* with respect to x. 


OR 


If y = sin! 





6xN1-9x* ) — 


: «x«l. th find Y 
342 512." ct dx 


. 2x -1 O 
78. Find the interval of the function f(x) = "ul X 2 V. 
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Question Number 29 to 35 carry 3 marks each. 





x 
Bll 29. Show that the function f: R > R defined by f(x) = = >? 


AL 
"i It y = (cos x + tan 3/x , then find dy 


eM c 
NET, IT E 
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= 3x- bj tiv f 
j , > scove uncti l 

Ț 4y be the objec im 

in given figu re. Let yA DA H Fo. 
it | ] ti Mn for an | PP I5 shown in piv C 

The [east ye SO uti : n 

point ot minimum ot VU 


the 





(0, 0) (5, 0) 


initial condition y(0) = 0. 


=() subject to the 
2 is (a) strictly increasing (b) strict 


di > 
31. Solve H +x" | x +2xy - AX 











! — {y Arte — 
32. Find the intervals on which the function f(x) = äs 1y'(x 2) 
decreasing. 
sin X 
33. Find: ZA 
sin? x4cos X 
| j x +x+1 
34. Find: J (x? +1)(x+2) 
35. [cot xdx is equal to en 
OR 
If | '__dx =~, thena = 
re 1j gy EERIE eodein 
Section-V 
Question numbers 36 to 38 carry 5 marks each. 
13 4 
AI 36. If A = | 2 1 2 Find Al. 
5 11 
Hence, solve the system of equations : 
x + 3y + 4z = 8 
and 5x+y+z=7 
OR 
Find the values of p and q, for which 
/ bu ee 
3cos? x 2 
(1 ` 
q(1—sinx 
5 jH x» P 
(p — 2x) 2 
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is continuous at x= 


SIE 


e 37. Find the vector and cartesian equation 
; f the pl . 
and (7, 0, 6). Also find the vector e ind plane passing through th B 
obtained above. quation of a plane passing through d, 3, deiere e isi 


OR 
how that the line of int 
S ersection of the planes x + 2y + 3z = 8 and 2x + 3y + 4z = 111 | ge 
= 11 is coplanar wit 


rtl y*1 z+1 
the line —— ===. Also find th 
. e ` 
1 d 3 equation of the plane containing them. 


AL) 38. Solve the following linear pro 
gramming problem hi l 
Minimize : Z = 6x + 3y graphically : 


4x +y 280 
ore 115 
3x +2y,< 150 
£20, y20 


Subject to the constraints : 


OR 

Solve the following linear programmin 
Minimize : Z = 600x + 400y i a 
Subject to the constraints : 

x + 2y €12 

2x + y <12 

4x + 5y 220 

and x,y 20 


Finished Solving the Paper ? 
Time to evaluate yourself 
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Maximum Marks : 80 





Self Assessment Paper 





f : General Instructions : | 
parts A and B. Each part is compulsory. Part A carries 24 marks any 


1. This question paper contains two 


Part B carries 56 marks. | 
2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 


J. Both Part A and Part B have choices. 


Part - A : 
l. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. 
based MCQs. An examine, is to 


3. Section II contains 2 case studies. Each case study comprises of 5 case- 
attempt any 4 out of 5 MCQs. 
Part - B : 
1. It consists of three sections-III, IV and V. 
2. Section III comprises of 10 questions of 2 marks each. 
3. Section IV comprises of 7 questions of 3 marks each. 
4 Section V comprises of 3 questions of 5 marks each. 


5. Internal choice is provided in 3 questions of Section — 
Section-V. You have to attempt only one of the alternati 


III, 2 questions of Section -IV and 3 questions of 
ves in all such questions. 


PART-A 


Section-I ` 


Question numbers 1 to 16 are very short answer type questions. 


1. Write the principal value of tan"! | sin Ba 


?):aisa prime number less than 7) be a relation. Find the range of R. 
OR 
Find the maximum number of equivalence relations on the set A = (1,2, 3). 


3. State the reason why the relation R = { (a, b) : a b?) on the set R of real numbers is not reflexive 


2. Let R = [(a, a 


4. If Ais a square matrix of order 3, such that A(adjA) = 101, then find ladjA |. 





hh iN 
^ A p? 
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then find A’. 


A Cc O 


1 0 
ixA=|0 2 

the matrix 
A 0 0 


1 -2 
; Fin d the cofactors of all the elements of | 4 3 | 


y, Evaluate * Mt 


OR 
sinf x 


find: J pe ea 


gs Find the solution of differential equation cot ydx = 
OR 


xdy. 


jf the integrating factor of the differential equation 3 + P(x)y = Q(x) is x, then find P(x). 


dx 
9, Find the slope of the tangent to the curve y = 2sin? (3x) at x = e 


OR 
Let f(x) = x|x|, for all x e R check its differentiability at x = 0. 


10. Find the value of ij xk) + j(i xk)+ k.(îx j). 
11. If the vectors M + j + 2k > i + Àj -k and CH j +k are coplanar, then find A. 


12, Find the distance of the origin (0, 0, 0) from the plane -2x + 6y - 3z = 7. 
OR 
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AI] The feasible region for an LPP is shown in the given Figure. Let F = 3x - 4y be the objective function. 


Find the minimum value of F. 


(12, 6) 


(0, 4) 


(6, 0) 


13. Find the equation of a line, which is parallel to dÉ j +3k and which passes through the point (5, - 2, 4). 


14. Find the area of the triangle whose two sides are represented by the vectors 2i and 9j. 


15. Three dice are thrown simultaneously. Find the probability of obtaining a total score of 5. 


16. IfA and B are any two events such that P(A) + P(B) - P(A and B) = P(A), then find P(A/B). 
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A 
Section-II ` 
Both the case study based questions are compulsory. Attempt any 4 sub parts from each question v. | 
Ü 


18. Each question carries 1 mark. | 
17. Ina class, 40% students study mathematics ; 25% study biology and 15% study both mathematic, " 


biology. One student is selected at random. 








M = event of studying maths, B = event of studying biology 
Based on the above information, answer the following questions : 


(i) What is the value of P(M) ? 


2 3 El 
(a) = b) = d: SET 
(ii) What is the value of P(B) ? 
2 3 1 3 
(a) = (b) 5 (c) 1 (d) 20 
(iii) What is the value of P(M A B) ? 
(a) = () = (0 2 DE 
5 4 20 i 
(iv) What is the value of P(M/B) ? 
2 3 B 9 | 
ER (b) = SÉ (4) 7 
(v) What is the value of P(B/M) ? | 
3 3 2 1 | 
(a) s (b) 5 (c) 5 (d) " 


18. If the sum of the lengths of the hypotenuse and a side of a right-angled triangle is given. 
x — base 
y — hypotenuse 
x + y = k(say) 
A = Area of AABC 


Based on the above information answer the following questions : 


(i) What is the Area of AABC ? 


1 [2 2 1 [2.2 1 [2 1 
(a) af A (b) ¿IN? Y (c) j* xy (d) di -a 


(ii) Find the value of = ? 
x 


2 2 
k^x -3kx x!k Aker? k?x - 3k kx - Akx? 


TN a "UA een 
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sam 
a ewe neglect x = 0, then what is the other value of x ? 
i b) E k k 
(a) 2 4 (c) 5 (d) 3 
inset dA, 
eor ger $ 
(iv) find the "TTT de 
K“ E 2 2 
— b) === k k 
(a) -7A b) 3A (c) ET (d) E 
d The area is maximum at what value of 0? 
= b) i T T 
a) ( C) — = 
et 3 ek (4) - 
PART-B 
gection-IH ` 
Question numbers 19 to 28 carry 2 marks each. 
il 19. Find the range of f(x) = Ix-1| pad 
x-1 
1 2 2 
B120.1£ A=) 2 1 x | isa matrix satisfying AA’ = 9] find x. 
-2 2 -1 


21. Show that the function f defined by f(x) = (x - Dei + Lis an increasing function for all x > 0. 


OR 
Find the slope of tangent and normal to the curve x2 + 2y + y^ = Oat (- 1, 2). 
22, Find the derivative of x!°8* w rt. log x. 





OR 
Find the value of k for which the function. 
x^ +3x-10 j 
f(x) = x-2 "TT" is continuous at x = 2. 
k ¡EZ 
1 
23. Find the value of [xa =k) dx. 
0 
x41 
24. Find dx. 
8124. Find | x(1-2x) 
OR 


2 2 
an Find : tan” xsec E d 


1 - tant x 


2 1 1 ind P(A/B 
5. If P(A) = 5’ PB) = Dä = then find P(A/B). 


26, fy = sinx+y then find 2 


Bn, 
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27. Find the area of the parallelogram whose diagonals are represented by the vectors 4 23i - 2) 4 A " e 
V i 


b=i-2j+2k. 


28. If |a+b|=50, |a—b|=30 and |a|=18, then find |b]. 





Question Numbers 29 to 35 carry 3 marks each. 


| 


X e | 
29. Show that the function f: R > (xe R:-1« x < 1) defined by f(x) = SIS" 7 EX is one-one ay, 


onto function. 





y sy d -1 
30. If y - sin" Iz then show that — = E 
2 dx 2J1-x 
OR 
1-cos4x ieee 
x2 
Let fi 24 ^ ; if xz0 
y PASO 


x 
(16 + Vx -4) 


If f(x) is continuous at x = 0, determine the value of a. 


31. Find the general solution of the differential equation 


yeYdx = (xe Y + ydy, y #0 


OR 
[AI] Find the particular solution of the differential equation 


dy 


given that x = 0, when y = >: 


2 
[AT] 32. Find the area of the region bounded by the ellipse Lm 
25 1 


3/2 
33. Evaluate : I, | xcos nx |dx . 


34. The sum of surface areas of a sphere and a cuboid with sides > x and 2x is constant. Show that he | 


| 


dx ) 
— +xcoty = 2y + y“cot y, (y + 0), 


sum of their volumes is minimum, if x is equal to the three times the radius of sphere. 


35. Prove that the line through A(0, - 1, - 1) and B(4, 5, 


1) intersects the line through C(3, 9, 4) and D(- 4,4, 4) 


Q 
4 


111 





ers 36 to 38 carry 5 marks each. 
d C(4, D, -1). 


deeg 
tors, find the area of the triangle ABC with vertices A( 


yo, using VE 
OR 





E. 2, 3), B(2, -1, 4) an 


d which is perpendicular to 


^ 


i -4j+5k and E=IL + 


224i +5j =k, b = j k Find a vector 


E Let 
poth 
Solve the follo 


Maximize Z= 
Subject to the cons 


S and b and satisfying d-c = 21. 


wing L.PP. graphically : 
1000x + 600y 
traints 


37 


x + y < 200 
x 220 
y -4x 20 
kr yc 
OR 
actory producing 
ectric bulbs. It is 


d that 5% of those p 
calculate the pro 


electric bulbs, produce 5095, 2596 and 25% 
known that 4% of the bulbs produced by 


roduced by machine Ez are defective. If 
bability that it is defective. 


s Ey, E; and Ez in a certain f 
f the total daily output of el 
, and Ez are defective an 
dom from a day’s production, 


Three machine 
respectively, O 
each of machines E 
one bulb is picked up at ran 


13 2 
33, 1422 0 | then show that A? - 44? - 3A + 111 = 0 


12 3 


, Hence find A. 


OR 


2 3 10 
4 6 5 find A”. 


6 9 -20 


InA= 


Using A1 solve the system of equations 

2 6 9 20 
2,3,10 5. i6 EE 
x y 2 x y Z x y 2 


=-4 


Finished Solving the Paper ? VE OSWAAL COGNITIVE 
Time to evaluate yourself ! | LEARNING TOOLS 
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OR HON 
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General Instructions : | | 

1. This question paper contains two parts A and B. Each yart is compulsory. Part A carries 24 marks ou 
Part B carries 56 marks. . 

2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 

Part-A: 
1. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. 


3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is to 
attempt any 4 out of 5 MCQs. 


Part -B : 
1. It consists of three sections-III, IV and V. 
2. Section III comprises of 10 questions of 2 marks each. 
3. Section IV comprises of 7 questions of 3 marks each. 
4. Section V comprises of 3 questions of 5 marks each. 


5. Internal choice is provided in 3 questions of Section III, 2 questions of Section -IV and 3 questions of 
Section-V. You have to attempt only one of the alternatives in all such questions. 





NIII ww, we. III feft teftes tse 





PART-A 


Section- ` 


Question numbers 1 to 16 are very short answer type questions 


1. Find the value of anl cos” S) 
2 3 ||: 


Write the value of tan 2 tan” B 
al 


2. Consider the set A 
3. Let R = {(a, a?) 





OR 


= {1,2,3 
} and R be the smallest equivalence relation on A, then find R 


sA] j 
Rss 15 a prime number less than 8} be a relation. Find the ran fR 
; " skew symmetric matrix of order 3, then find the value of |A| ge of R. 
O : 


- ple Question Papers e 


| P ei ip 50 40 
; retA=|10 2|MdB=|, 3 |, then find | AB]. 
x+y 7 _ 2 7 
6 d 9 x-y 9 4 , then find x - y, 


dx 
87. Evaluate : e Seng . 


8 g. Find the slope of normal to the curve a Xy -8 = 0 at the point (0, 2) 
OR a 


Find the least value of the function f(x) = ax+ ae >0,b>0, x>0) 
x | 


3 
194 4° 





g, Evaluate : | 


OR 
Evaluate : INC +1)dx. 
40. ABCD is a rhombus whose diagonals intersect at E. Then find EA AER A EC + ED. 


x-2 


11. If the line is 3 





-3 z-4 a: 
= m p then find its parallel to the plane. 


OR 
Find the vector equation of the plane which is at a distance of 5 units from the origin and normal to the 
plane 3i - 2j * 6k . 


+3 1.» 2 > > 
12. If gb [a | |b|, then find the angle between a and b 


13. Find the vector of magnitude 5 units and in the direction opposite to 2i + 3j - ék. 


14. Find the value of (ix j) k^ i.j. 


15. If A and B are two events such that A c B and P(B) # 0, then prove that P(A/B) > P(A). 
OR 
The feasible solution for a LPP is shown in given figure. Let Z — 3x - 4y be the objective function. Find 


(Maximum value of Z + Minimum value of Z). 


(0, 8) 





(0, 0) 


2 A^ x 
Bes ` Fe d 
e - M. E 
—-———— eerste 
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6 ili istri ! riven as below : 
(AT) 16. A di te random variable X has the probability distribution $ 

. ISCrere C ark p 

| X | 0.5 | 1.5 


PO) 2 2k* 
[P] k | E | 


2 














Find the value of k. 


(i 


Section-II 


arts from each question 
Both the case study based questions are compulsory. Attempt any 4 sub p 17 ny GY 
18. Each question carries 1 mark. 


17. Urn A contains 1 white, 2 black and 3 red balls ; Urn B — 
contains 4 white, 5 black and 3 red balls. One urn 1s chosen 
happen to be one white and one red. 

E, = balls are drawn from urn A. 
E» — balls are drawn from urn B. 


2 white, 1 black and 1 red bal]. Une 
ndom and two balls are drawn T 


Es 








Ez = balls are drawn from urn C. y S 
E = balls drawn are one white and one red. | mE Qi 
Based on the above information answer the following condition : e 
(i) What is the value of P(E;) ? 
1 1 l (d) — 
(a) 5 (b) z () 1 5 20 
Zi 
(ii) What is the value of P(E/Ey) ? : 
4 ] L (d) — 
(a) 15 (b) 5 (c) 3 11 
(iii) Find the value of P(E/E3) ? " 
: = (d) — e 
(a) — (b) - (9 = 118 
(iv) Find the value of P(E/E>) ? 
: - - (d) ` y 
a 3 (b) Tis ek 3 
(v) Find the value of P(Ej/E) ? s 
33 E] DE? 2 D l 
al Tig 5) Tig € Tio (d Tig 
18. An open box is to be made out of a piece of cardboard measuring (24 cm X 24 cm) by cutting of equi 
squares from the corners and turning up the sides. ) 
x cm X 
2 
(24-2x) cm 
> s f 
T 24—2x A 
Based on the above information answer the following questions : ) 


(i) Find the volume of that open box ? 
(a) 4x? - 96x? + 576x (b) 4x? + 9632 - 576x 
(c) 2x? — 48x? + 288x (d) 2x? + 48x? + 288x 


| 


gar" ` EE E TOIT eg E 


dx 
12(x7 + 16x — 48) 
E 6(x7 + 8x — 24) 


15 
j pind the value of SA? 2 
Ü 


(b) 1262.16 
d? (d) 6(32 _ 8x S x 
ind the value of AB d ? 
(ii) Pn dx^ ^ 
) 24(x + 8) E 
lue of (b) 12(x 4) Wu 
iv) Find the value of x other than 12? ) (d) 12(x + 4) 
(a) 3 (b) 9 M: 
Volume is maximum at what he; (d) 4 
(d) 4 cm 
PART-B 
Section-III 


Question numbers 19 to 28 Carry 2 marks each 


19. Let f: R — R be defined as is ad 
H f(x) = ai Show that R is neither one-one nor onto. 


2 
20. Ify = ger + be™, then show that ay dy > 
dx? dx Tay xf, 


OR 


, . -1| COSX—Sin xy 
Differentiate tan”! E b 
cosx+sinx ) With respect to x. 


21. Show that the line 44 Y _ ! | 
RI o b 1 touches the curve y = b.e at the point where the curve intersects the 


axis of y. 


22. Find the area of the parallelogram whose diagonals are represented by the vectors a = 2i-3j+4k 


and b=2i-j+2k. 


3. Ifatbe+e = 0 and |a | = 3, D = 5, D = 7, then find the value of o be 


A. Three distinct numbers are chosen randomly from the first 50 natural nu 
that all the three numbers are divisible by both 2 and 3. 
25. If f(x) 22 |x| + 3|sin x| + 6, then find the right hand derivative of f(x) at x = 0. 


sin? x — cos? x 
26. Find : J— — a | 
sin x cos x 


mbers. Find the probability 


OR 


1 


4 4 
Find: (LEDO? 
Ks 
— — d — . 
27, Area of the region bounded by the curve y = cos x between x = Qand x = x 


dy\ (ay 
! as 
d ion of the differential equation d | zi | y 
8. Show that the function y = ax + 24^ is a solution of the q ES dx 


OR 
| 1; 22013. 
Write the number of all possible matrices of order 2 X 2 with each entry 


+ Se NS 


Y 
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Section-IV ` 
Question Numbers 29 to 35 carry 3 marks each. o 
29. Show that the relation R on R defined as R = {(a, b) :4$ b), is reflexive, and transitive but not symmet, 
OR | 
d R be the relation ON NXN defined by (a, b) R (c, di 


Let N denote the set of all natural numbers an 
ad(b + c) = bc(a + d). Show that R is an equivalence relation. 


30. Find the value of k, for which 
Vi+kx-vl-kx if 1<x<0 


= x 
f(x) ~ is continuous at X = 0. 


= ,ifüxx«1 | 
x-1 | 





OR 
dy T 
If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find 2 em SCH 
fying the given condition 


31. For the differential equation given below, find a particular solution satis 


(x +1) = 20" +1; y=0 when x = 0. 
x 


32. Find the area of the region bounded by y = V16—-x° and x-axis is 


n xtanx 
i. 


33. Evaluate: J, eps 
is to be cast into a solid halt circular cylinder with a rectangular base and 


34. A given quantity of metal 
hat in order that total surface area is minimum, the ratio of length of cylinder 


semi-circular ends. Show t 
to the diameter of semi-circular ends is T : T + 2. 


35. Show that semi-vertical angle of a cone of maximum volume and given slant height is cos” ($) 
3 





Question numbers 36 to 38 carry 5 marks each. 
1-1 2||2 0 1 
36. Use product , 2 -3||9 2 -3| to solve the system of equations x + 3z = 9,- x + 2y- 2z =$ 
2.416 1 -2 





2x-3y + 4z =-3. 
OR 
i 2 4 -6 
xpress the matrixA=|7 3 5 | asth i 
Kä? s the sum of a symmetric and skew symmetric matrix. 


37. Solve the following L.PP graphically : 
Maximize Z =x +y 
Subject to the constraints 
2x + y <50 


P" 
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am 
X t 2y € 40 


a 


| Sp balls; Bag M 
{contains 1 white, 2 black and 3 red balls; Bag II contains 2 white, 1 black and 1 red ; bag 
ec ES 4 white, 3 black 
co 


and 2 red balls. A bag is chosen at random and two balls are drawn from it 
h replacement. They h 


wit appen to be one white and one red. What is the probability that they came 


from Bag III. g 

38. find the vector and cartesian equations of the plane passing through the points having position 

vectors i* j-2k, 2i-j+k and i42 j+k. Write the equation of a plane passing through a point (2, 3, 7) 

and parallel to the plane obtained above. Hence, find the distance between the two parallel planes. 
OR 


show that the lines intersect and hence find the point of intersection : 
r - (3i 2j AA Mi +23+2k) 


and r - (5i - 2j) «(3i *2j 6k) 





Finished Solving the Paper ? € 
Time to evaluate yourself ! 
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General Instructions : 


I. This question paper contains two 


parts A and B. Each part is compulsory. Part A carries 24 marks ay, 
Part B carries 56 marks, . 
2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 
Part-A: 


1. It consists of two sections- I and II. 


2. Section I comprises of 16 very short answer type questions. 


3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is; 
attempt any 4 out of 5 MCQs. 
Part - B : 


1. 


i I 


It consists of three sections-1II, IV and V 

section III comprises of 10 questions of 2 marks each. 
section IV comprises of 7 questions of 3 marks each. 
section V comprises of 3 questions of 5 marks each. 


Internal choice is provided in 3 questions of Section JL 2 questions 
section-V. You have to attempt only one of the alternatives in al 


2 
3. 
1 
5 


of Section -IV and 3 questions (f 
| such questions. 


PART-A 


Section-I 


Question numbers 1 to 16 are very short answer type questions. 


1. Let the relation R be defined in N by aRb if 2a + 3b = 30. Then find R. 
2. Find the value of sin” EE 


3. Let R = {(a, að} : isa prime number less than 7} be a relation. Find the domain of R. 


0 -5 8 
4. What is the type of matrix | 5 0 





12| ? 
-8 -12 0 


OR 


EOS MEA" 
STT 


1 AMO 
BW 
gy 

e 
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ite the element 473 of a3 X 3 matri w 
writ atrix A = (2) whose elements aj; are given by 


A. JI 


_ 


ij o 
e If A is any Square matrix of order 3 x 3 such that |A| = 3, then find the value of |adj A]. 


1 2|x|_ 5 
; 1f k tly) la then find value of y. 
BE 


A 7 Jf 4 and b are two collinear vectors, then prove that by A 
4 M l 


À. 


OR 


Give an example of vectors 4 and b such that \a|= 15] bará x5 


as. Find the value of À for which the vectors 3i — 6j +k and 2i- 4j +Ak are parallel. 


Ad the condition of the two li = _ 
3. ipei fe e two lines x = ay + b, z = cy + d; and x = a'y + b', z = cy + d are perpendicular 


ech A A ^ => A A A 
10. If a =x1 +2j-Zk and b =3i-y j +k are two equal vectors, then find the value of x + y + z. 


e ? = —c— 9 E E 
11. Vectors 4 and b are such that | a | - J3, |b|- a and q X b isa unit vector. Then find the angle 


> 


m 
between a & b. 


12. If A and B are two events such that P(A) = 0.2, P(B) = 0.4 and P(A u B) = 05, then find value of P(A/B). 


13. A die is thrown and a card is selected at random from a deck of 52 playing cards. Find the probability 
of getting an even number on the die and a spade card. 


2 
14. Ifx = ft? and y = t3 then find e 
x 
OR 
Find the slope of tangent to the curve y = 2cos^ (3x) at x = e 
15. If f(x) = | tsint dt , then find f'(x). 
OR 
Find : | EE dx. 
x+sinx 
dy au 
16. Find the degree of the differential equation EE) +e" =0. 
OR 


Find the point which does not lie in the half plane 2x + 3y - 12 <0. 


Section-II — 


: y the case study based questions are compul 
" ach question carries 1 mark. 
 Atight circular cylinder is inscribed in a cone. 


e Li ` 
ta FF ehr Ay , 0 
j 1 ^ 
‘> "rd. , > 
aad —— —- 2 


sory. Attempt any 4 sub parts from each question 17 and 


120 oe 


h 


ES 7 
I Y 
S = Curved Surface Area of Cylinder. | o 
Based on the above information answer the following questions 








(i) a, 
i m 
n | : : | h+h, 
h-h, be =m (d) h 
(a) h, (b) h, (c) h 1 
(ii) Find the value of 'S' ? gen 
Jm Ann “2 (h, ERUN 
2n AN Eh Ze 21 (h, - Ah d) 1 
(a) (hy - Ih o g ETD ae (d h 
(iii) What is the value of Z ? 
ZTF. 
2Tr. 1 
2n PI Mic 2nr T. (h, — 2h) 
(a) (n -2h) (b) 5. (h—2hy) (o) (n - 2h) (d) ^7, (hy 
2 
(iv) Find the value of — ? 
dh 
Ann 4nr Am Aa 
Dies (b) -4 CR (d) == 
(v) What is the relation between r; and r ? 
a) => min ^ — (9n-2 msc 
2 3 
18. 


Suppose 5 men out of 100 and 25 women out of 1000 are good orators. An orator is chosen at random. 
Assume that there are equal numbers of men and women. 


[Hint : Let there be 1000 men and 1000 women] 
E, = choosing a man 

E, = choosing a woman 

E = choosing an orator 


Based on the above information, answer the following questions : 
(i) Find the value of P(E;) ? | 





1 
(a) — 1 1 
(li) Find the value of "E > 
E | 
1 1 
(a) = SÉ (o) + 


| 


1 
d) — 
20 e Es 


pe 


H 
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di 121 
what is the value of P(E,) ? 
(ii) 1 ni 1 
(9 5 iji ai 
2 2 
n) find the value of P(E/E,) ? 
1 
(a) 40 40 (b) y — (c) d à 1 
10 
" M the probability that a male Person is — 
(a) = GE = ol al 
3 
PART-B 
section-II 


Question numbers 19 to 28 carry 2 marks each. 


19. 


20. 


= R-{2},B = R- (1).1tf. | TM sc 
Let A UEFA -Bisa function defined by f(x) = EN show that f is one-one. 


OR 


Let f(x) be function on R defined as f(x) = 2x + 3. Find x when f) = 


a+4 3b| |2a+2 b+2 
If -6| | 8  q-gp |, Write the value of a — 2p. 


21. Find the maximum value of log E 
X 


22. Find the solution of the differential equation c =y+x", 
S 


23. 


26, 


27, 


28, 


ggf. , > > > 
If a+b+c are mutually perpendicular vectors of equal magnitudes, show that the vector a+ b+c is 


> > -> > > > => > > 
equally inclined to a,b and c . Also, find the angle which a+b+c makes with a or b or c. 


O ^ ^ ^ > AK NE 


— 
. If a=i+j+k and b = j-k, finda vector H such that ës Be: and a.c =3. 


25. 


IFA and B are two independent events, then prove that the probability of occurrence of at least one of 
A and Bis given by 1 - P(A’): P(B’). 


4 1/4 
Find : ge) 
Y? 
OR 
E Op 1+x de 
valuate : | oe: lg[ 135 x 
ou y. 
Evaluate : zen y, 
| 1 _ x! 
Differentiate : sin? (x2) wnt. x. 
OR 


If the following function f(x) is continuous at x = 0, then write the value of k. 


—— 
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sin > 40 
(asi y 
k , x=0 
Section-IV | 
Question Numbers 29 to 35 carry 3 marks each. |a -b| is divisible b 
H" e id 2j isa 
À 


29. Show that the relation R in the Set A = (1,2, 3, 4, 5} given by R = ((a, b) : 
equivalence relation. 
30. If x = e*~Y, then prove that 


dy log x 
dx (itlog x)’ 
e? 


dy 1 
31. Find the general solution of the differential equation LS" 


2x 
32. Find: | — dx 
(x^ * 1)(x +4) 
Find the local maxima and local minima, of the function f(x) = sin x — cos x, 0 < x < 2r. Also find the 


33. 
local maximum and local minimum values. 


OR 


A cuboidal shaped godown with square base is to be constructed. Three times as much cost per square 
metre is in curved for constructing the roof as compared to the walls. Find the dimensions of the 
godown if it is to enclose a given volume and minimize the cost of constructing the roof and the walls, 


C 3 1 ] . dy 
34. Ify = sin”! [6x 1-937}, <x < —= , then find —. 
S 3/2 3/2 dx 
OR 
. . , dy T 
If x = a(28 — sin 20) and y = a(1 - cos 26), find dr when 60 = ^: 
x 


tan? x sec? x 


35. Find : Í a 


Section-V . 


Question numbers 36 to 38 carry 5 marks each. 


36. Find the distance of the point 3i -2j +k from the plane 3x + y -z + 2 = 0 measured parallel to the 


x-3 y+2 z-1 
— * - Also, find the foot of the perpendicular from the given point upon the giv" 


line 
2 -3 


plane. 


OR 
0 


Find the equation of the plane passing through the line of intersection of the plane r A +3 j)-9° 


—> A A ^ 
and r .(3i—- j-4Kk) 2 0, which is at a unit distance from the origin. 


C 





x[1 2 3 -7 -8 -9 

4586|? 4 6 
11 10 9 
OR 


sand 
i „mbe! . 
k, if x = 0 


P == 2k, ifx-1 
s) 3k, if x=2 


Thé 


0, otherwise 


A Find P(X 2 2). 

colve the following linear programming problem graphically : 

5 , Z = 3x + 9y 

when : x + 3y < 60 

x+y210 

xy 

x20,y20 
OR 


me that each born child is equally likely to be a boy or a girl. 


Assu 
] probability that both are girls ? Given that : 


the conditiona 
jj the youngest is a girl. 
(i) atleast one is a girl. 
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iable X h ili TA 
om varia as a probability distribution P(X) of the following form, where k is some 


If a family has two children, what is 


= ee att 


ad 
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General Instructions : | 


1. This question paper contains two parts A and B. Each part is compulsory. Fart A carries 24 marks ay | 
Part B carries 56 marks. 


2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 
Part-A: 


1. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. 
3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examine, IS to 


attempt any 4 out of 5 MCQs. 
Part - B : 


m 


It consists of three sections-III, IV and V. 


2. Section III comprises of 10 questions of 2 marks each. 
3. Section IV comprises of 7 questions of 3 marks each. 
4. Section V comprises of 3 questions of 5 marks each. | 
5. Internal choice is provided in 3 questions of Section UL 2 questions of Section -IV and 3 questions of | 
Section-V. You have to attempt only one of the alternatives in all such questions. | 
PART-A 
Section-I 


Question numbers 1 to 16 are very short answer type questions 


1. Find the value of sin” c 


2. State the reason for the relation R in the set (1, 2, 3} given by R = {(1, 3), (3,1)} not to be transitive 
3. Let R = ((a, aĉ) : aisa prime number less than 5) be a relation. Find the range of R. 
4. Suppose P and 


Q are two different matrices of order 3x n and n x p, then find the order of the matt ` 
PRO, | 


OR 


9 F121) * | then find the yelueof x vana 
If " 5|. |1 5 | en nn e value O Xx, Y an Z. 








CA a aaf 
UMS 
M 
D 
y 


à mple Question Papers 
a 








125 
p AR? symmetric matrix, then Which type of A? matrix ? 
, IfA and B are square matrices each of order 3 and |A| — 5, |B] = 3, then find the value of |3AB]. 
3 6| |2x 6 
jf ; : "ie dr then find the value of x. 
^ D > — Ss ee which divides the join of points 24—3b and a+b in the ratio 


ind the distance of th = [23 3a 6» 
8, Find e plane dE from the origin. 


9, Where does locus represented by xy + yz =0? 
OR 


Of all the points of the feasible region, for maximum or minimum of objective function, where does the 


point lie. 


10. Find the unit vector parallel to the sum of vectors ¿+ j+k and 2i - 3j + 5k. 

11. The vectors from origin to the points A and B are 7 = 2; 
find the area of triangle OAB. 

RI 12. If P(A) = 1/2, P(B) = 0, then find P(A|B). 

13. If A and B are two events such that P(A) = 0.1, P(B) = 0.5 and P(A U B) = 05, then find the value of P(A/B). 

AI 14. Evaluate : | tan” Vx dx. 


e d +2k and b=2i+ 3j +k respectively, then 


OR 
Evaluate : | cos” (sin x)dx 


15. If f(x) = x|x|, then find f'(x). 
16. Find the interval of the function f(x) = log x is strictly increasing. 
OR 


Find the maximum slope of the curve y = - x) + 3x7 + 9x - 27. 


Section-II | 


Both the case study based questions are compulsory. Attempt any 4 sub parts from each question 17 and 


18. Each question carries 1 mark. -— 
17. A coin is tossed twice and all the possible outcomes are assumed to be equally likely. 


A 5 The event that 'both head and tail have appeared and 

B The event that 'at most one tail has appeared 7 cons: 

Based on the above information answer the following questions : 
(i) Find P(A). 


1 2 
1 T (d) Ê 
(a) (bz d: 3 
(i) E 

Wi N B). 1 (c) 1 (d) : 

| (a) 3 (b) 2 5 
(iii) nias , 3 (d) : 

(a) n (b) > 4 
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(iv) Find the value of P(A/B). 3 
2 1 1 (d) 4 
(a) = (b) y (s 
(v) Find the value of P(B/A) ? (d) 1 
1 — 
(a) 0 (b) 1 () > 3 
. e h i 
18. There is an right circular cylinder of maximum volume that can be inscribed in a sphere of tadius y 
D C 
h 
A B 
— ZR 
V = Volume of cylinder 
Based on the above information answer the following questions : 
(i) Find the volume of cylinder ? ; 
Th oi 42 Th ei 42 Th 92 _ p2 d) Z (2R? =h?) 
(a) —-(4R -h ) (pro qs em i) AR ) (d) 7 
(ii) Find Gu ? 
dh 
2 
(a) nR? np? (b) nr? Ap (c) TR? ah (d) nr? - —nh 
i 4 + E 
2 
ii) Find 4 > 
(11) Fin PE 
2 2 2 3 3 15 
-nh b) -— nh ——Th d) -— rh 
Kb (5) — is (d) SH 
Kä. em dV 
(iv) Find the value of h when Th = 0 
2r i 2r 2r 2R 
(a) 3 (b) J5 (c) 7 (d) E 
Find the value of ES 
(v) Find the value o px E 
(48 
(a) ARA? (b) HIRY3 (c) =TRY2 (d) +nRV2 


PART-B 





E en -——nm -—— EEN e 
SE dre mes vae RS 


^ "eer URP PEE 


Question numbers 19 to 28 carry 2 marks each. 


19. Write the principal value of tan! (V3 | + cot! (-/3 | l 
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T 
e interval 7 <*<T, find t | 
In m 2 he value of x for which that matrix SE 2 
1 2sin x 


| is singular. 
OR 
P are invertible matri 
fA and ces of order 3, |A| = 1 
, = 2and |(ABY!| = --. p; 
| (AB) | 6 Find |B]. 


Show that the function f(x) = S 2 i 
1 f(x) 3° decreases in the intervals (- 3, 0) u (0, 3). 


OR 
ff x =a sin pt, y = b cos pt, then find dy at t = 0 
dx TONS 


(E 


d c > > E 
7). f| a+b |=60,|a-b|=40 and |a |=22, then find | 


OR 
Find the projection (vector) of YA j+ k on i- 2j+k 
o Find the equation of line passing through (1, 1, 2) and (2, 3, -1) 


ot. Aspeaks truth in 8076 cases and B speaks truth in 9 | 
io agree witheacvotherinstating tire seme fs : 0% cases. In what percentage of cases are they likely 


25. Find the order and degree (if defined) of the differential equation. 
d? 2 2 
SE = 2x? log d'y 
dx dx dx? 

26. Find : [(cos” 2x —sin^ 2x)dx.. 


dr, 





4 x 
77. Evaluate : | 
274] 


3 
28. Evaluate : | 3* dx. 
2 


Section-IV 


Question Numbers 29 to 35 carry 3 marks each. 


AD 29. Let A = {xe Z : 0 < x < 12}. Show that 
R=((a, b) :a, b e A, la -b| is divisible by 4} is an equivalence relation. 


sin(a +1)x+2sinx — ,.g 
X 
X. Tf f(x) = 2 


J1+bx-1 BE 
x 


x =0 is continuous at x = 0, then find the values of a and b. 


OR 


Differentiate x5" * + (sin x) ^^" with respect to Y. 


hm 
Gcr 
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. (3sinx - 2)cosx , 
l d e Ce a ee 
13 -—cos* x- 7 sin X 


32. Solve the following differential equation 


Uv x =U. 
(Lee nane (EA : 
36 cm which will sweep out a volume as large : 


33. Find the dimensions of the rectangle of perimeter l AA 

i a i ximum volume. 
possible, when revolved about one of 1ts side. Also, find the ma 

OR tne Bet 

ute minimum values of the function f given by 


Find the absolute maximum and absol 
f(x) = sin^x - cos X, X € (0, 11] 


34. Evaluate the definite integral : 
x 2x(1+sin x) de 
i X 


hs 1+cos x 


35. Find the value of p for which the function 


1-cosáx 
———— _ ,x#0 . 
f(x) = x is continuous at x — 0. 
p ,x=0 


Section-V ` 


Question numbers 36 to 38 carry 5 marks each. 
a sum of a symmetric and skew-symmetric matrices and verify your 


36. Express the following matrix as 





result : 
[3 -2 4 
3 -2 -5 
|-11 2 
OR 
[2 3 4| 
HA=|1 -1 0 |, find A". Hence, solve the system of equations : 
0 1 2| 
x-y =3; 
2x + 3y + 4z = 17; 
y + 2z =7. 


(Al) 37. Find the image of the point (- 1, 3, 4) in the plane x - 2y = 0. 


OR 
Bag A contains 3 red and 2 black balls, while bag B contains 2 red and 3 black balls. A ball draw" ` 
p. 1f this” 


random from bag A is transferred to bag B and then one ball is drawn at random from bag 
was found to be a red ball, find the probability that the ball drawn from bag A was red. 


38. Solve the following L.PP graphically : 
Maximize Z = 24x + 18y 
Subject to constraints 
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2x + 3y € 10 
3x + 2y € 10 
x,y 20 


OR 
contains (2n + 1) coins. It is known that (n — 1) of these coins have a head on both sides, whereas 
A p of the coins are fair. A coin is picked up at random from the bag and is tossed. If the probability 
ere 


Bl 
he toss results in a head is D determine the value of n. 
t 
that 


Finished Solving the Paper ? (A (TR T 
Time to evaluate yourself ! We LEARNING TOOLS 


nttps://qrgo.page.link/iFcR8 





a ES 


MATHEMATIC; 


Time : 3 Hours , 
CBs 


Maximum Marks : 80 y» 
y sample Question Pape», 





so.... 
o...” 
¿¿....?. 
oo....? 
Ee 
PI ee 
AA AU 


+ is compulsory. Part 


A carries 24 marks and 


General Instructions : 
1. This question paper contains two parts A and B. Each par 
Part B carries 56 marks. o 
2. Part-A has Objective Type Questions aná Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 


Part-A: 
1. It consists of 
2. Section I comprises of 16 ver 
ontains 2 case stu 


two sections- I and II. 
y short answer type questions. 


dies. Each case study comprise MCQs. An examinee is to 


s of 5 case-based 







3. Section II c 
attempt any 4 out of 5 MCQs. 
art - B: 
ctons-III, IV and V. 


1. It consists of three se 

2. Section III comprises 

3. Section IV comprises of 

4 Section V comprises of 3 que 

5, Internal choice is provided in 
Section-V. You have to attemp 


of 10 questions of 2 marks each. 
7 questions of 3 marks each. 
stions of 5 marks each. 

3 questions of Section 
t only one of the alterna 


HL 2 questions of Section -IV and 3 questions of 


tives in all such questions. 


PART-A 


Section-I 


Question numbers 1 to 16 are very short answer type questions 


[BI] 1. Find the value of expression 2sec 2+ sin” B ! 
2 


2. Let T be the set of all triangles i i 
gles in the Euclidean pl 
congruent to b V a, b e T. Then find the position of R. nO cC ME 


. nge O D 


4, p y 
r 1. 


l 4 | [8 w 
z+6 x*y| 10 6 , Write the value of x + y + z. 


Ke 


d 8| |3 ai "en find the 
5 HI, Values of x,y andz 


2 5 
Let A = f d andB=|* 6 S 
3 2 ; then fing 3A - p. 








6 pind the value of x, if : | _|* 2 
4| lBx gi 
2 1 -2 OR 
IfA=|3 1 4| find |A]. 


5 4 -8 


o Write the number of vectors of un; 
unit length Perpendicular to both the vectors a =2i +j +2k and 


ef NE. 
a= j +k. 
g Write the vector equation of a ie 
x-3 y-1_2+1 
1 2. — 


passing through the point (1, — 1, 2) and parallel to the line 


9, Find the magnitude of projection (3i -— 2j + k) on (i - 3j + 4k) 
10, Find a vector in the direction of a = i-7j that has magnitude 4 units 
11. Find the value of (k x j)a + jk +1. 


12. If P(A) = 0.4, P(B) = 0.8 and P(B|A) = 0.6, then find P(A U B). 
13. If A and B are events such that P(A|B) = P(B|A), then find the relation of P(A) and P(B). 


1/2 de 
14. Evaluate : | — . 
1 1+sinx 





OR 
If = f(x) = g(x), then find the anti derivative of g(x). 
d 
: i j dy CH. - log x 
15. Find the degree of the differential equation 5x dc] d y =logx. 


OR 


2 


d 
If y = Ae? + Be?* x, then find P 
. 3 i ' 
16. Find the smallest value of the polynomial e t 18x" + 96x in [0,9] 


Both the case study based questions are com 


" peu" mark be cut into pieces, one of which is to be bent into the form of a square 
s to be cu í 


a circle. 


pulsory. Attempt any 4 sub parts from each question 17 and 


U. A piece of wire of length 28 m1 
and the other into the form of 


—— n omn EE ee d 
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4 ™ mE 
Based on the above information, answer the following questions - 
(i) Find the total area of the square and circle. D 
x i ry, j (x) 2 (d) i + TY 
(a) H UT (b) H zs (Qj : 
(ii) What is the relation of r with y ? " 
AN y= == 
(a) r=2 b) r= (cy == 4) 7751 
T 27 ` 
(iii) If we talk about total length of wires then what is the relation between X ane y? M 
(a) x+ y= 29 (b) x + y = 28 (c) x-y = 29 (d) x- y = 
dA 
(iv) When dy = 0 then find the value of y. 
3081 3081 308 d) 308 
"M ud 3 ME: O 
dA 
(v) Again, when dy =0 , then find the value of x. 
392 391 308 308 
== c) — d c 
(a) = b- () (d) = 


18. In an examination, Manoj estimates that the probabilities of his receiving grade A in Hindi, English a 


Mathematics are respectively 0.3, 0.2 and 0.8 


DOE, z03 


Based on the above information, answer the following questions : 


P(E») = 0.2 


P(E3) ES 0.8 


(i) Find the probability of his getting all A grades. 


(a) 0.048 


(b) 0.112 


(c) 0.316 


(ii) Find the probability of his getting no. A grade. 


(a) 0.048 


(b) 0.112 


(c) 0.316 


(iii) Find the probability of his getting exactly 2A grades. 


(a) 0.048 


(b) 0.112 


(iv) What is the value of P( E; )? 


(a) 0.3 


(b) 0.2 


(v) What is the value of P( E )? 


(a) 0.3 


(b) 0.8 


(c) 0.316 


(c) 0.8 


(c) 0.2 


(d) 0.418 


(d) 0.418 


(d) 0.418 


(d) 0.7 


(d) 0.7 


gal 


27. 


Se 


Que 
29, 
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PART-B 


rion numbers 19 to 28 carry 2 marks each 
C be the set of complex numbers, p . | | 
d het one-one nor onto, Tove that the mapping f : C > R given by f(z) = |z|, 5 z A C, is 
n 
2 0 1 


- 1 3 2 
y, VAS ; oo , then find (42 - 54) 


yes 


TT OR 
chow that AA and AA' are both Symmetric ma 


trices for any matrix A. 
j Find the general solution of the differentia] equation 
dy 
tu EE 
e e" 
BW fl +sin2x 
yp, Find: je Lcd 


9. The position vectors of points A, B and C are 25+3 j, Dis uj and 11i-3j respectively. If C divides 
the line segment joining A and B in the ratio 3 1, find the values of À and u. 


24. Find the area of parallelogram whose adjacent sides are determined by the vector m i -j +2k and 
pea ak 


25, A couple has 2 children. Find the probability that both are boys, if it is known that 
(i) one of them is a boy 


(ii) the older child is a boy. 


r ax m . 
26. If | 1.44? = 8 ; then find the value of a. 


OR 


dx 
Find: kam 


27. Itis given that f (1) = 5, then find the derivative of f(e""*) wrt. x at x = 0. 
OR 
Find the derivative of sin x with respect to cos x. 
28. Find the points at which the tangents to the curve y = x? - 12x + 18 are parallel to x-axis. 


Section-IV 


Question Numbers 29 to 35 carry 3 marks each. 
diss 
29, Show that the relation S in E set R of real numbers defined as 5 = ta, b) :a,be Randa<b’} is neither 
reflexive nor symmetric nor transitive. | ` 
30. Find the general solution of the differential equation : 


dy 
_n— =x + 2y. 
(x Nn y 


ATHEMATICS, ci. 
Ss 
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Solve the differential equation : 
dy Ar y= x? +2 


— — 


dx 14x 
31. Evaluate: Lei sin E + xJas l 
OR 
Vx 
Find: A a 
that can be inscribed ina sphere of radius " 


32. Prove that the height of the cylinder of maximum volume, 


AR 
SC Also find the maximum volume. 
of the pieces is to be made into a square and th 


eces. One 
uld be the lengths of the two Piece, 


33. A wire of length 34 m is to be cut into two pi 
other into a rectangle whose length is twice its breadth. What sho 
so that the combined area of the square and rectangle is minimum ? 


Prove that the curves x = y? and xy = k cut at right angles if 8d = 1 





34. 

35. Find the general solution of the differential equation 
dy 3x 
—=+2y=€ 
dx d 

Section-V ` ` 


Question numbers 36 to 38 carry 5 marks each. 


4 4 4|1 -1 1 
36. Determine the product | 7. 1 3 1 -2 -2| and use it to solve the system of equations: 
5 -3 1|2 1 3 
x-y+z=4, 
x-2y-2z = 9, 
a+ yt oz el 
OR 


A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls. A die is thrown. Ii | 
1 or 2 appears on it, then bag A is chosen, otherwise bag B. It two balls are drawn at random (without 
replacement) from the selected bag, find the probability of one of them being red and another black. 


37. Find the vector equation of the plane that contains the lines r = (i+ H + (E 2j — k) and the point 
(1, 3, - 4). Also, find length of the perpendicular drawn from the point (2, 1, 4) to the plane thus 





obtained. 
OR 


Find the vector and cartesian equations of the plane passing through the line of intersection of the 


planes r:(2i 4 2j -3k) 27, r-(2i + 5j + 3k) =9. where x and z intercepts are equal. 


38. Solve the following L.PP graphically : 


Maximize Z = 6x + 3y 
Subject to constraints : 
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80 
115 
150 
0 
OR 
lan equations of line through the point (1, 2, - 4) and perpendicular to the 
d 
nes ^ T ang cde 
o BO y +10k)+M31 -163+7k) and 
+ Bi v. | 
KS a A y JG 
0-29] 45k +p(31 +87 —5k) 
A E. 1 - 
yo 


Finished Solving the Paper ? a S osw AAL COGNITIVE 
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General Instructions : 
1. This question paper contains two 
Part B carries 56 marks. 
2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions 
3. Both Part A and Part B have choices. 
Part — A : 
1. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. 
3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee ; iS fy 
attempt any 4 out of 5 MCQs. 
Part — B : 
It consists of three sections-III, IV and V. 
Section III comprises of 10 questions of 2 marks each. | 
Section IV comprises of 7 questions of 3 marks each. | 


Section V comprises of 3 questions of 5 marks each. 
Internal choice is provided in 3 questions of Section —III, 2 questions of Section -IV and 3 questions g of | 


Section-V. You have to attempt only one of the alternatives in all such questions. 


parts A and B. Each part ts compulsory. Part A carries 24 marks any 


—————M e 


we 


CR 





PART A 


Section-I ` 


Question numbets 1 to 16 are very short answer type questions. 
3! 


Be If. 


1. Find the maximum number of equivalence relations on the set A = {1 





1 
2. Find the set of value of sec”? (5) 
3. If R = {(x, y) : x + 2y = 8} is a relation on N, write the range of R. 
OR 
Let A = (1, 2, 3, 4}. Let R be the equivalence relation on A x A defined by (a, b)R(c, d) ifa +d - b 7° m 


the equivalence class [(1, 3)]. 
[BI] 4. Let A be a non-singular square matrix of order 3 x 3. Then find |adj A |. 


|^ 
| 
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; 3 LI d E $ 6 
2 , 8 the value of (x + y) 


0 3 
— TH 4a 
A= | p and kA = | i 
f. if 2 -8 5b find the values ofk and a 


- d : 5 4 OR 
and B — 


y It Qi i46] 27k) x (i pj gk) - 0 , then find the values of 
S of p and 
g^ Find the equation of the line in vector form q. 
19 2-22 2=2, 
> 3 


Passing through the point (-1, 3, 5) and parallel to line 


the angle betwe 
o Find gl en two vectors 4 and b with magnitudes V3 and 4, respectively, and a.b = 243 
y and 4.0 = 243 


In an LPP the objective function is always OR 


10 Find direction cosines of the line į Joining the points (1, 0, 0) and (0, 1 1) 


11. Find the vector equation of the line 252. 7*^ _ 
9 7 3 


3 2 
1112. If P(A) = 9; P(B) = z and EIER then find P(B|A)-- P(A|B). 


13, The Wë Di of the discrete variable X is given as : 






Find the value of k. 
n/4 dx 
14 Evaluate : f mma 
141 * COS 2x 
OR 
2 3 
Evaluate : | (x° +1)dx 
5, 
Ay 
l5. Ify = x|x|, find — for x < 0. 
dx 
OR 


Find the point at which the line y = x + 1 is a tangent to the curve y 


l6. Find | xb ay. 


Section-II 


Hoth the case study based questi 
‘tach question carries 1 mark. 


dÉ firm has a branch store in each of th 


om each of them. A godown is to be 
to each of the cities is minimum. 


ons are compulsory. Attempt any 4 sub parts from each question 17 and 


A, B and C. A and B are 320 km apart and C is 200 km 
— distances from the godown 


built equidistant from A and B. If the 
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"Tir A A ARTS, ANEN A A 






e OSWAAL CBSE Sample Quest 
C 


ion Papers, MATHEMATICS i ; 
B 


200 200 


A 160 D 160 B 


Based on the above information answer the following questions : 


(i) Whatis the value of CD? 
(a) 200 (b) 160 (c) 120 (d) 140 
(ii) What is the value of GD ? 
(a) x? -(160)? (b) yx +160} e J2 -160 (d) yx" +160 
m d 
(iii) If y = GA + GB + GC, then what is the value of x when Ge =0 =? 
(a) 320 320 320 (d) 320 
a 22 et 
Jh (b) B (c) 5 Je 
, | d^y 
(iv) What is the value of — ? 
dx 
5 4 3 6 
a) — — = d) — 
Bb (b) - () - e 
dy 
(v) What is the value of — ? 
dx 
EN AN de — > 
(a) 2,/,? - (160? (b — 5x? -(160)? 
2x 2x 


2+ — ————— 
() afr? - 160)? (4) 24x? - (160) 
Two unbiased dice are thrown. And notice the outcomes when sum is 8 or greater if 4 appears on the 


first die. 

It means that, 

A = event of getting a 4 on the first die. 
B = event of getting the sum 8 or greater. 


Based on the above information answer the following questions : 


18. 


(i) What is the value of (A A B) ? 
(a) {(4, 4), (4, 5), (4, 6) 
(c) {(3, 5), (3, 4), (3, 1) 


(ii) Find the value of n(A) 


j (b) 1(4, 3), (5, 4), (6, 4); 
} (d) i(1, 6), (3, 5), (4, 6)} 


(a) 5 (b) 6 (c) 7 (d) 8 
(iii) Find the value of n(B). 
(a) 5 (b) 16 (c) 17 (d) 15 


(iv) What is the value of n(A A B) ? 
(a) 3 (b) 2 (c) 4 (d) 1 








af 
d ihe probability P(B/A) ? 
fin 
o) ] () > E 1 
(a) 7 il 4 (a) S 
PART-B 


jon m 19 to 28 carry 2 marks each. 


= {(1, 1), (2, 3), (3, 5), (4, 7) 
| 
9" eet to cand B. 


es 


} a function? If g is described by g(x) = ax + B, then what value should 


5 1 nd [= L9]. 
i HERE a - [p j| find kso that A? = 74 + H 


ya tan PRESS Jg: Then prove that ~ = —— + —. 
d I-6x V6 ^ We dx 144x? 14+9y 


OR 
gg Examine the continuity of the function f(x) = x3 + 22-1atx=1 


o. Show that the function f(x) = 43? - 18,2 + 27, 7 is always increasing on R. 


OR 


Find the maximum value of H ; 
x 


3, Find: | yx? -2x dx. 


7 9 
All 24. Let P(A) ee aa and PAnB) - —.. Then find P(A'|B). 


Rz die: 4 => -— > 3 
5.]t a,b and c are three vectors such that |a |-3,| b |2 4and | c |-5 and each one of them is 


> > > 
perpendicular to the sum of the other two, then find | a +b +c |. 
26. Find the area of a parallelogram ABCD whose side AB and the diagonal AC are given by the vectors 
3i + j +4k and 4i +5k , respectively. 


dy ` Zei" +3e* 
7. Find the solution of the differential equation -= A - uin Mp cu 
dx ee? 
OR 


| d 1+ 
q Find the integrating factor of differential equation E ` E | 


q 28. Find the derivative of cos! (2 - 1) wrt. cos x. 


ba 








wi, 
» f, 
ya 
y 
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Section-IV 
5 
Question Numbers 29 to 35 carry 3 marks each. 
2x+3 aie nd B = R- {2}.I 
29. Letf: A B be a function defined as f (x) = puc where A = R- à [a j. Is the Fungi. 
f one-one and onto? 
[ : ind d2y att = 24 

30. Ifx = co t + log tan j and y = a sint, then fin dad 3 


x 


dy 
_ x-y re —>+x= 2 
If (x - y)e a, prove that Y, y 


-— Y | dy =0 gi " 
31. Find the particular solution of the differential equation € ]1-y dx + H = 0 given that y = L Whe 


x = 0. 


1 x+lx|+1 
32. Evaluate : | SI a 


Ax?42|x|41 
OR 
"d sin x + COSX 
Evaluate : | —— ——— d 
" 16+9sin 2x 
A vi 
33. Find the area of the greatest rectangle that can be inscribed in an ellipse y + y = 1. 


34. AB is a diameter of a circle and C is any point on the circle. Show that the area of AABC is maximum, 
when it is isosceles. 


x? +sin? x sec? x 
35. Find: [Emma 


Section-V | 





Question numbers 36 to 38 carry 5 marks each. 
36. Find the equation of the plane which contains the line of intersection of the planes ri — 2j + 3k) Al 
and r.(-2i+j+k)+5=0 and whose intercept on x-axis is equal to that of on y-axis. 


OR 


Find the vector and cartesian equations of the plane passing through the points having positio | 
vectors i+ j - 2k, Dis j +k and i+ 2j +k. Write the equation of a plane passing through a point (2, A | 


and parallel to the plane obtained above. Hence, find the distance between the two parallel plane 
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5 0 4 
2 y “Ag Bra 
1 2 1 


pl MM 
Ww VS w 
A W W 


^ compute (AB). 


OR 


e ersons A, B and C apply f 
and o arein the ratio 1: E we "ha i 8 gen A in a Private company. Chance of their selection (A, 
of company are 0:8, 0-5 and 0:3 cid wi eg A, B and C can introduce changes to improve profits 
‘is due to the appointment of C. y, e changes does not take place, find the probability that 
e the following L.PP graphically : 
mize Z =7.5x + SY 


subject to constraints, 


38. Solv 


2x + y < 60 
x «20 
2x + oY $120 
Xy 20 
OR 


Of the students in a school, it is known that 30% have 100% attendance and 70% students are irregular. 


ar results report that 70% of all students who have 100% attendance attain A grade and 10% 
nd of the year, one student is chosen 


at is the probability that the student 


Previous ye 
irregular students attain A grade in their annual examination. At the e 


at random from the school and he was found to have an A grade. Wh 
has 100% attendance ? 








Finished Solving the Paper ? t 
Time to evaluate yourself ! 
https://qrgo-page-link/hcpTR 
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General Instructions : 


1. This question paper contains two parts A and B. Each part is compulsory. Part A carries 24 Marks gy | 
Fart B carries 56 marks. | 
2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 
Part - A : 
l. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. | 
3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee js y 
attempt any 4 out of 5 MCQs. | 
Part -B : 
1. It consists of three sections-III, IV and V. 
2. Section III comprises of 10 questions of 2 marks each. 
3. Section IV comprises of 7 questions of 3 marks each. 
4. Section V comprises of 3 questions of 5 marks each. 
5 


Internal choice is provided in 3 questions of Section -III, 2 questions of Section -IV and 3 questions of | 
Section-V. You have to attempt only one of the alternatives in all such questions. 





PART-A 


Section-1 


Question numbers 1 to 16 are very short answer type questions. 


1. Find the value of cos” ES ) 


OR 


Write the value of cos"! Hi t2sin! (5) 


2. If a relation R on the set (1, 2, 3} be defined by R = {(1, 2)}, then find R 
3. Let R = {(x, x°) : xis a prime number less than 12} be a relation. Find the range of R. 
4. Write the element 2,3 of a3 X 3 matrix A = (a 


d whose elements Aij are given by a, = |i S | 
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(fA js a square matrix such that A* = I, then find the simplifi 

dimi p” , 

Assume Pe Y, 25 W and P are matrices of p ed value of (A I) + (A E I) -7A. 
restriction on n, k and p so that PY + wy 


4 7 


ord 
e g de e n, 3 X k,2 Xx p,n x 3and p x k, respectively. The 
e defined at what values of k and p. 





, dom variab 
A discrete ran riable probability distribution given as below : 
ep NE T 
2k? 


, d 
represents the solution of differential med xdy — ydx = 0 
— X = f 





find the value of k. 


gd What 
(aline makes angles a, D, y with the positive direct: . 
| ae sin?B P ES positive direction of co-ordinate axes, then find the value of 


o 


sin 

Find the position vector of a point which divides the join of points with position vectors (a- 2b) and 
» 

oat p) externally in the ratio 2 : 1. 

Find the direction cosines of the line joining the points (2, 0, 0) and (0, 2, 2) 


Find the vector equation of line x-4 yt 5 Leo 


Find the equation of the line in vector form passing through the point (- 2, 4, 6) and parallel to line 


. What is the position of the function f(x) = tan x - x ? 
OR 


Find the derivative of e* with respect to Vx. 


15, Differentiate e". with respect to x. 
OR 


It m and n are the order and degree, respectively of the differential equation 





2 
dy Y 2 
(a £x) SE -xy = sin x, then write the value of m + n. 
dx dx? 





2 
sec’ x 
16. Evaluate : | S dx. 
cosec^x 
OR 





B PSP adio | 
| d x is equal to ........ 


section-II u 


Poth the case study based questions are compulsory. Attempt any i 


g 1000, 2000 and 3000 bolts per day respectively. The 
ces 1.596 defective bolts and Z produces 2% defective 


dom and it i5 found to be defective. 


ub parts from each question 17 and 


‘tach question carries 1 mark. 

d Z, producin 
bolts, Y produ 
drawn at ran 
d by machine X. 


p. 
A factory has 3 machines X, Y an 
ipa X produces 17% defective 
olts. At the end of the day, a bolt is 
Let, E = event of drawing a bolt produce 


| 


eum 
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bolt produced e machine 
bolt produce y 


E, = event of drawing à 
fective bolt. 


E4 = event of drawing à tions : 


^ S 
the followme que 


E = event of drawing a detec qu 
toi the above information answel d 1 
(i) What is the value of P(E) ? - 1 (d) 1 
(a) H (b) 3 A 
6 " 1 
(ii) Find the value of P(E/E}) ? 1 ( 10 
1 o (c za 
(à) 190 200 
(iii) Find the value of P(E/E2) ? - 1 (d) a 
1 d Weg 
(a) 100 (b) 700 50 ] 
(iv) Find the value of P(E/E5) ? 1 (d) = 
(a) —— (b) 5 ( 5p — 
ee ^ has been produced by the machine ^ : 
D S 
(v) What is the probability that D drawn bolt ha , (d) H 
e i ge 200 ` 20 d cian le is given b 
à : 1 ; 
18. The sum of the lengths of the hypotenuse and a side of a right angle 5 y 
| AB + AC =P 
A 
C H 
B C 


Based on the above information answer the following questions : 
(i) Base (BC) = ? 


(a) Vp -2pc (b) di *2p^ (e) y2pc- p? (d) J2pc+p? 


(ii) If 'S' be the area of triangle, than find the value of 2 ? 
d 


C 

1 =a 1} p?+3pc 1| p*-3 2 
(a) H 5 === a an cm 1} p*+3pc 
E EE o: dal WG 


(iii) What are the values of p when Lm 
dc 


(a) 0,c (b) 0, 2c 
(c) 0, 3c (d) 0, 4c 


KE d'e 
(iv) Find the value of ES? 
C 
p-3c 


(a) V3 (b) -/3 
(v) Find the “BAC when p = 3c, (c) v2 (d) uo 
(a) E b) T 
4 (b) 6 (c) em T 
3 (d) 3 
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PART-B 
pers 19 to 28 carry 2 marks each. 


An num 

no e e 
yer -symmetric matrix 

Q Aisa skew-Sy trix of order 3, then prove that det A = 0. 


f OR 
p 2 SÍ as 
and |4”| = 125, then find the values of p. 


fA = bl 
g op. Are the following sets of ordered pairs of functions? If so, examine whether the mapping 1s injective 
7 y): x is a person, y is the mother of x}. 
$ (a; s a person, b is an ancestor of a}. 
yn d? 2 
y _[ dy 
= j,th h — =| — 
a uv (x + 1) = 1, then show that FS x 


ee DE 
in ai 


surjective- 
nei 


" Find : [sin xlog cosx dx. 
OR 


ifa + Dx) = fO), then find fx f(x)dx. 


Find the angle between the vectors o = j+k and b=i - j+k 


23. 
If the sum of two unit vectors is a unit vector, prove that the magnitude of their difference is V3. 


95, Find the probability distribution of X, the number of heads in a simultaneous toss of two coins. 
06. Find the slope of tangent to the curve y = 3x? — 4x at point whose x-coordinate is 2. 


2x*2 —16 
A ,if x #2 is continuous at x = 2, then find the value of k. 
k, if x=2 


98, Find the area bounded by the curve y = sin x and the x-axis between x = 0 and x = 2m. 
OR 


7. If f(x) = 


n 4+3si 
Find the value of f "e a) dx 


Section-IV _ 


Question Numbers 29 to 35 carry 3 marks each. 
29. Prove that the function f : N => N, defined by f(x) = x? + x + Lis one-one but not onto. 
30. Find the intervals in which f(x) = sin 3x — cos 3x, 0 < x € T, is strictly increasing or strictly decreasing. 


OR 
x41 
BI rina Y fons SUN" ELM 
dx ' Bye s ied 
3l. Find uA dx 
| cos? xNsin 2x 
— x2 + 2 and a soldier is placed at the point (3, 2). Find the 


2. A jet of enemy is flying along the curve y | 
; minimum distance between the soldier and the jet. 
sA given rectangular area is to be fenced off, in a field wh se l 
least length will be required when length of the field is twice its breadth. 
d 
4. R l : ay 1-3; that y = 0, when x = 0. 
Find the particular solution of the differential equation oe | 2 3x+4y , given at y ese 


ose length lies along the river. Show that the 


REBT 
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1 
35. Evaluate: [ le? -2x ds. 


OR 
Evaluate the following definite integral : 


i 2x(1 * sinx) y, fe 
J -z 1+cos x 
Section-V ` 


Question numbers 36 to 38 carry 5 marks each. 
1 2 0 


36. If Az|-2 1 2 , Find 471. 
Ü -11 
Using 47! 





, Solve the system of linear equations 
x - 2y = 10, 
2àx-y-z-8 
and -2y +27 = H 
OR 


ad mars 123) (-7 -8 -9 
ind matrix X so that X 456]|2 4 6 
[BT] 37. Solve the following L.PP graphically : 
Maximize Z = 50x + 60y 
Subject to constraints 


20x + 10y < 180 
10x + 20y < 120 
10x + 30y < 150 
x ys 
OR 


st, a student either knows the answer OF guesses, La 
2 | 


5 be the probability that he knows the answer and 3 be the probability that he guesses, Assuming 


(AT) In answering a question on a multiple choice te 
3 


mu 1 
that a student who guesses the answer will be correct with probability 3' what is the probability tha 


the student knows the answer given that he answer 


ed it correctly ? 
38. Given that vectors a 


b, c from a triangle such that 4 = b +e «Find p, q, r, s such that the area of triangle 
is 5/6 where 4 = pi E qj* rk, b-5i4 3j+4k and = 3i 4 1-5 
OR 


^ A ^ ^ A 


i- j +k, 2i j -3k and 


^ A ^ 


Dot product of a vector With vectors D EE oie respectively 4, 0 and 2 Fn | 


the vector. 


Ma) 


Finished Solving the Paper ? S 
Time to evaluate yourself | 
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eneral Instructions : 
This question paper contains two parts 
' part B carries 56 marks. 


9, Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3, Both Part A and Part B have choices. 


pt -A : | 

1, It consists of two sections- I and II. 

9, Section I comprises of 16 very short answer type questions. 

3 Section II contains 2 case studies. Each case study compris 5 case- l P. 

attempt any 4 out o f 5 MCQs. y comprises of 5 case-based MCQs. An examinee 1s to 

| fart - P: 
|. 4, Itconsists of three sections-III, IV and V. 

2, Section III comprises of 10 questions of 2 marks each. 

3. Section IV comprises of 7 questions of 3 marks each. 
4 Section V comprises of 3 questions of 5 marks each. 
5 


Internal choice is provided in 3 questions of Section JIL 2 questions of Section -IV and 3 questions of 
Section-V. You have to attempt only one of the alternatives in all such questions. 


A and B. Each part is compulsory. Part A carries 24 marks and 


eraser aie 


Section-I = 


Question numbers 1 to 16 are very short answer type questions. 


M1, The value of cos ! (os EJ Bësse 





l. Define onto function. 
OR 





2 . B Ax+3 . i 
Show that the function finA = ne B defined as f(x) = ed 15 onto. 


* Let R = (x, x^) : x is a prime number less than 15! be a relation. Find the range of R. 


£ f4: e 
"Ak: skew-symmetric matrix, then find A’. 





NA 
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cosa -singa 


asra = 


— d f Qt 
sin Q COS QA d 


OR 


2 1 2 3 “nd 3A - B. 
If A = ] 1 and B = SN | then fin 


j f A. 
i in determinant O 
i mber of minors in 
6. If Ais a matrix of order 3 x 3, then find the nu € 


If A is symmetric matrix, then explain B'AB. | 
7. Find the distance of the point (o, B, y) from de 


EW A feasible solution of LPP is ................... 


ind P(A/B). 
8. Let A and B be two given mutually exclusive events. Then fin ( 


ing form, where ‘K is So 
9. The rand ¡able X has a probability distribution P(X) of the following Me 
. The random vari 


number. -— 


2k x1 
3k, IE £52 
0, otherwise 
Then find the value of ‘K. "—— 
10. What is the distance (in units) between the two planes 3x + Sy 


k, i+ j - Ak i+2j+3k j lue of A. 
11. If vectors i+ j-3k, 21+ j - Ak, and 5i+2 j+3k are coplanar, then find the value 


^ 
H 


jection (2i 7 E ~2j+ 2k). 
12. What is the magnitude of projection (2i- j«k) on (i J+ | 





13. Find the value of (Xx j).i + j.k. 
14. Find the value of | sin’ xcos’ x dx. 


15. Find the differential coefficient of f(x) = sin 3x. 








3 
2x -] 
16. Evaluate : | 2 dx. 
OR 
e dx 
Evaluate : , 
e Xxlogs 


Section-II 


Both the case study based questions are compulsory. Attempt any 4 sub parts from each question 17 and 
18. Each question carries 1 mark. 
17. 64 is the sum of two parts (numbers). Let A and Bb 
Now, let suppose y is the sum of cubes of both part 
Le, y = A? + B3 
Dased on the above inf 
(i) What is the value ofyi 
(a) A? + (64 Ay 


e the two numbers, then A 4. B — 64. 
S (numbers) 


ormation answer the followin 
n terms of A ? 


(b) A? + (64 AN (c) A? + (A3 — 64) 


8 questions : 


(d) A? + (64 + Ay 


e 

all 
PA 
ev’ 


i) 


D 


iv) 


(i) 


(i) 


(iii 


(iv) 


(4 





question pepe 
€ 
j^ 
dy , 
jme value É AA ` 
; 
P gpa 4096) ` (b) 3(128A 4096) (c) 3(4086 — 127A) 


H dy 
e value of A when CR = D 


d e (b) 48 
d^i 
i" find the value of DO 
) 
j 382 (b) 380 (c) 384 
ind the value of B. 
o) i) 32 (b) 16 (c) 14 


company 
fé the secon 


"m of standar 
quality 


Then, 
Based ON the above information answer the following questions : 
i Find the value of P(Ex). 
3 1 
7 b) — = 
i Find the value of P(E;). 
3 1 
= b) + i 
dk (b) z (9 
it) P(E/E1) = ? 
3 2 4 
(a) 5 (b) : (c) S 
iv) P(E/Ez) = * 
3 2 4 
(v) Find P(E,/E) ? 
3 4 9 
fa) > (b) = En 
PART-B 


Section-III _ 


Question numbers 19 to 28 carry 2 marks each. 


8119. Let f: N 2 Y bea function defined as f(x) 
Show that f is one-one. 


20, x 
d d k = 0. find the positive value of x. 


Ly 
es yp = xy, find z ! 
X 


— Ax + 3, where Y = {y € N;y= 


149 


(d) 3(127A - 4086) 


(d) 30 


(d) 386 


(d) 34 


- — Hsec bicycles. The first plant manufactures 60% of the bicycles 
ES d ` i , 80% of the bicycles are rated of standard quality at the first plant and 
quality e second plant. A bicycle is picked up at random and found to be st 


andard 


Let E1 and E; be the events of choosing a bicycle from the first plant and the second plant respectively. 
E be the event of choosing a bicycle of standard quality. 


4x + 3, for some x € N}. 
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5 
d' y 


3 . E g 
cede, y = a tans, find dei 
41), where x, _ 


rve 16x° + gy = 145 at the point (X1, 


Ifx =a 
angent to the cu <a 








22. Find the equation of thet 
ZP 7+b\= a | rove that 24 + b is perpendicular to - 
23. If a,b are two vectors such gaplar timis , then P b. o 
eg 3) B(2, - 1 5) and C(4, 5 
Using vectors, find the area of triangle ABC, with vertices AQ, 2,3), A 77? 2) 1 po 
24. The equation of a line is | b 
T o = 3 — 10z. Write the direction cosines of the line. 
1 igen ran 
25. If P(A) = Z, P(B) == and P(A B) = =: then and P(AYB)-P(B/A): 
26. Find the interval in which the function f(x) = 3x7 - Ax? - 12x^ + 51s strictly increasing. 
27. Evaluate : | (cot x- mec Ale dx - 
OR 
or 
-— j 
Find: 5 x o 
ite the i | d EX" 
28. Write the integrating factor of the differential equations Vx T +y=e Za? 


Section-IV 


Question Numbers 29 to 35 carry 3 marks each. 
efined by (a, b) R (c, difat+d=b+cfy 


[RI] 29. Let A = tl, E EP. j, and R be the relation inAxAd 
(a, b), (c, d) in A x A. Prove that R is an equivalence relation. Also obtain the equivalence class [(2, 5) 


| 2 
30. If dE Dirt = q(x - y), then prove that dy vl. 

dx dica" 
OR 


If (a + bx) ell? = x, then prove that x EM x ey 
dx’ dx 
dy ` x(2logx + 1) 


—— 


31. Find the particular solution of the differential equation | Le 
27 given that y = — wher 
sin y + ycosy 2 j 


xe 
OR 


Solve the differential equation : x e - y-xtan | y | 
dx Y 


32. Find: | Zas 
A 


^ 





4r 
of radius ris —. Als 
. Also show t 
hat the maximum volume of the cone i Ld 
dE of the volume of the spher 


` 





Le 


j 


; ques 15 


AX 
[o «not +4) 


of 
dx 
A 2 


gyaluate ' | (Jx-11+1x-2/+]x-4]) a 
V 


Ka ysing matrix method, solve the system of equations | 
D 3x + 2y -2z =3, l 
X+2y+3z=6, 
2X=Y+z=2, 


OR 


A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of 


ihe window is 10 m. Find the dimensions of the windows to admit maximum light through the whole 
opening. 


x-1 y+1 z-1 x-3 y-k 
; — ————————— d d — = 
y. lines 3g 971 


— A 
— 


2 


ma | N 


intersect, then find the value of k and hence find the 

equation of plane containing these lines. | 
OR | 

Prove that the line through A(0, - 1, -1) and B (4, 5, 1) intersects the line through C (3, 9, 4) and D i 
(4, 4, 4). . 

(38. Solve the following linear programming problem graphically. 

x Hu 

— + —— 

10 100 

Subject to constraints 


Maximize Z = 


x + y $50,000 
x 2 20,000 
y 2 10,000 
OR 
Consider the experiment of tossing a coin. If the coin shows head, toss is done again, but if it shows tail, 


then throw a die. Find the conditional probability of the events that ‘the die shows a number greater 
than 4’, given that ‘there is atleast one tail’. 


Finished Solving the Paper ? 
Time to evaluate yourself ! 
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General Instructions : 


1. This question paper contains two parts A and B. Each part is compulsory. Fart A carries 24 marks and 
Part B carries 56 marks. 


2. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 
3. Both Part A and Part B have choices. 
Part- A : 
1. It consists of two sections- I and II. 
2. Section I comprises of 16 very short answer type questions. 


3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee jc lo 
attempt any 4 out of 5 MCQs. 

Part - B : 

It consists of three sections-III, IV and V. 

2. Section III comprises of 10 questions of 2 marks each. 

3. Section IV comprises of 7 questions of 3 marks each. 

4. Section V comprises of 3 questions of 5 marks each. 


5. Internal choice is provided in 3 questions of Section JI, 2 questions of Section -IV and 3 questions of | 
Section-V. You have to attempt only one of the alternatives in all such questions. 










E 


EPA 


PART-A 


Section-I 


Question numbers 1 to 16 are very short answer type questions. 


-— 33 
1. Find the value of sin EA 





2. Let us define a relation R in R as aRb if a = b. Then what do you say about R ? 
3. Let A = 11, 2, 3} and consider the relation R = (1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}. Then define R. 


4. If Ais matrix of order m x n and Bis a matrix such that AB' and BA are both defined, then find the order 
of matrix B. 


hb: 


ax 9 
7 3 ' then find the value of x. 


5. Hie a 
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y 
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EN 
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N | fA = f J and B E ^ thes find A p 





ep 
write the value of P for which the Vectors 3j, 5^. ^ AE 
f * 2j 9k and i~2n j+3k are 


i parallel vectors. 
R 

, ifferential ici 

find the d Coefficient of COSec-l y 


10 Find the value of (k x jitjh +3, 


y. Find the vector in the direction of = 7-87 that hac magnitude 5 
e 3 units. 
12, Three balls are drawn from a bag conta 


ini 
the number of red balls drawn, then fin ning 2red and 


d the value is 9 black balls, if the random variable x represents 


OR 














The value of k is ..................... 


13. Two dice are thrown. If it is known that the sum of numbers on the dice was less than 6, then find 
the probability of getting a sum 3. 


14. Evaluate : f cos ' (sin x)dx . 
OR 


1 .2 
Evaluate : I e xdx. 
0 
15. Find the derivative of log, x w.r.t. x. 
OR 
Find the derivative of sin”! x wrt. x. 


3,4 e 96 -— , 
RI 16. Find the intervals in which f(x) 7 — x" Y —3%x PEDE is strictly increasing. 


10 
OR | 
The objective function for a L.P model is 3x; + 225, if x; = 20 and x; = 30, what is the value of the 


Objective function ? 


m 17 and 
MN ti an 
Both the case study based questions are compulsory. Attempt any 4 sub parts Ge each question 


‘Lach question carries 1 mark. 


| rts that it is a six. 
ý á man is kn t speak the truth 3 out of 4 times. He throws a die and repo 
own to 


Let, E1 = event of getting a six. 
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E» = event of not getting a six 
E = event that the man reports that it is a six. 


(i) Find the value of DIE) 


fa) = (b) - ms E 
(ii) PŒ) =? , 
a) > (b) - E ME 
(iii) Find the value of P(E/E;). f 
o / Oe o7 ": 
(iv) P(E/E,) =? 3 
|) 2 o $ Qz y 
(v) Find the value of P(E,/B). , 
GE F or "i 


18. A wire of length 25 m is to be cut into two pieces. One of the wires is to be made into a square and the 
other into a circle. 
I 25 m II 
EAE. c HMM. 
k—— x —— —4—— 25-x — 


E E. 


a ^ 
a 


Based on the above information answer the following questions : 


(i) Find the radius of circle (r). 
































25-x 25+X 2m 2T 
a b C ~ 
(a) 2n (5) 2n (o 25-x d 25 +X 
(ii) Find the combined area (A) of square and circle. 
2 2 2 2 2 2 2 2 
x" (x-25) x (25-x) X (x-25)° Y^ (25-x)* 
(a —+ bp nhu E 
l6 47 "win O xi 
(iii) Find the value of e. 
dx 
(a) er 100 (b (1 4)x - 100 (c) (ri 4)x - 100 (d) (1+4)-100 
T ST Rm 
d'A 
Iv) Find —. 
(iv) SS 
(a) n-4 4-1 T+4 T+4 
8n (b) 87 (c) d 


T Hm 


le question Papers 


ga 
= 155 

nd the value of x, when = =o 

i 
pon (b 100 
(a) «44 T+4 (c) GER » 1007 
T+4 
PART-B 

cectio n- IH 


guest? 


19. pet A 7 R7 (2h B= R- {1}. fA Bis a function defined by 


n numbers 19 to 28 carry 2 marks each 


_ 3-1 
jx) s "Ed show that f is onto. 
0 1 
1 3|,find Ai 5A 4 4j 
0 


OR 


Find matrix X so that d | | 4G -8 | 
4 . 


ð 6 2 4 6 


1/2 Ey 
at, Evaluate : J, e (sin x — cos x) dx. 


22, Find the particular solution of the differential equation e* 


1-y^dx + Ba = () given that y = 1 when 


xxt). 


All 23. If value of A and u if (i 3j«9k)x (3i - Aj uf) =0 


2 
c» 


OR 


-> > > > 
H a and b are two unit vectors such that a+b is also a unit vector, then find the angle between 


a and b. 


. Inan entrance test there are multiple choice questions. There are four possible answers to each question 


of which one is correct. The probability that a student knows the answer to a question is 90%. If he gets 
the correct answer to a question, then find the probability that he was guessing. 


. Show that the points A, B, C with position vectors ie j c k, i= 3j -5k and 3i- 4j - 4k respectively, are 


the vertices of a right-angled triangle. 


dy y 





- Find the solution of the differential equation 15, ~ 1+logx ` 


OR 


, dy , 
Find the integrating factor of differential equation cosx d +ysinx=1. 


Lm 


A 


4 3 
| 25 xus i i | 7 
| Write the sum of the order and degree of the differential equation DEZ e | l 


Find the equation of the tangent line to the curve y = x? - 2x + 7 which is parallel to 2x- y + 9 = 0. 


dy d^y 
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Section-IV 


Question Numbers 29 to 35 carry 3 marks each. 
29. Consider f:R- E >R- E | given by f(x) 





fis bijective. 





30. Find the equations of the normal to the curve y = 4x? - 3x + 5 which are perpendicular tg the | 
gd 





9x-y+5=0. 
OR y 
4 sin 0 fo d A 
P = —0; i i | TO on |" >| , 
rove that y zeg 9 an increasing function o 2 e. 
' : H | n 
31. A point on the hypotenuse of a right triangle is at n ~ 'b' from the sides of the triangle. Sho, | d 
that the minimum length of the hypotenuse is (a^ tb) | 
OR | . 
Show that the surface area of a closed cuboid with square base and given volume is minimum, When: | ( 
is a cube. T 
sec x 
ind: | ——— — dx. | 
92. Find: | ] + cosecx ` | 
| 
d^i ES SG | 
[BT] 33. If x = a(cos20 + 20 sin26) and y = a(sin 20 - 20 cos26), find Fe at0 — 5. | 
F 
34. Solve the differential equation (tan! x - y)dx = (1 + x^ dy 
35. Find the particular solution of the differential equation : 
d 
x Y + x cosec a 0; given that y = 0, when x = 1. 
dx x 
Section-V 
Question numbers 36 to 38 carry 5 marks each. 
x-1 y-2 2-3 -6 l 
[AT] 36. If the lines == 3 AS Sea and == a E = SC are perpendicular, find the value of A. Hence 





find whether the lines are intersecting or not. 
OR 


If a and b are unit vectors inclined an angle 0, then DEES that 
0 la i= b | 


tan — = 
2 la+b| 





37. Solve the following L.PP graphically : 
Maximize Z = 40x + 50y 
Subject to constraints : 





Ax + ys9 
x+2y <8 
and x, y20 


OR 





y 
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r x denote pe — of colleges where you will apply aft 
pet jit of getting a mission is x nu ply atter your results and P(X = y)d t 
o pabi” y mber of colleges. It is given that : demm 
kx / if x =0 or 1 
P(X = x) = 2kx Xa 
k(5-x), ifx=30r4 
0 / if x e 4 
iti tant. Fi 
pere kis 4 e uerg SIN Find the value of k. Also, find the probability that you will get admission 
n d oxactly ne college (ii) at most 2 colleges (iii) at least 2 colleges. 
in es fund has « 35,000 15 to be invested in two different types of bonds. The first bond pays 87% 
A er annum which will be given to orphanage and second bond pays 10% interest pet annum 
to an N G.O. (Cancer Aid Society). Use matrix m tiplication, determine how to 
btains an annual total interest of € 3,200. 


d nte wi pe given 

wht Ae? 35,000 among two type» of bonds if the trust fund o 
OR 

n, as organizatio 

ts. The cost for e 


n tried to generate awareness through (i) 
n below : 


mote the making of toilets for wome ene: 
To PI^ calls (ii) letters and (iii) announcemen ach mode per attempt is give 
house san (i4 

| nd Z and given 


(i) ( i mber of attempts made in three villages Xx, YA below : 
n 








EE 


^ c pw 
Time : 3 Hours 


Maximum Marks : 80 








Detailed Solution : 
PART-A 122 
Section-1  — me "iie 
1. As we know that the principal value of costy 
is [0, 11]. 12 2 
y = cos lx 1 A =12 1 2 
2. We know that, if A and B are two non-empty ) y d 
finite sets containing m and n elements, 
respectively, then the number of one-one and Since, AA' = 9] 
onto mapping from A to B is 
niifm=n 122/11 2 -2 100 
O ifm #n 2 1 x[2 1 2|=90 1 0 
Given that, m = 5and n = 6 -2 2 -1A2 x 4 0 0 
x msn 
Number of one-one and onto mapping = 0 1 1+4+4 24+2+2x -244-2 900 
3. Given, A= [2 -3 4], 2+2+2x 44+1+x? -442-x] =]9 9 0 
3 -2+4-2 -4+2-x 4+4+1 0 09 
B-2|, 9 2x«4 0 900 
2 2x«4 x°+5 -x-2|2|0 9 0 Y 
x=[1 ) 3] 0 -x-2 9 00 9 
2 Now, xY*4529 
= 9-5 
= ds 
á x -d 
x= Ja 
: : x-t2 
AB+XY=[2 -3 däit 2 ais Also, 2x +4 =0 
2 4 Dy E 
= [6-6 +8] + [2+6 +12] pe £ 
= [8] + [20] = [28] 1 i 
OR So, X—-— k 
122 4. Explanation : Given that, 
, A and B are symmetric matrices. 
A = 1 2 and tt -— 1 1 
A 2889-2. Mt% E A =A’ and B= P | 
| Now, (AB - BA) = (ABY - (BA) () 


[CBSE Marking Scheme 2018] | =  (AB-BA) -B'A'- WP [By reversal law] 





tio 


A 


g- BA) = BA- AB [From E d 
2 UB - BAY = -(AB - BA) v 
2 (AB _ BA) is a skew matrix. A 
A y= Ae* + Be" 
d 
; fY = Aer Se? 
dx 
| 
| 
| 
| 
| 
| 


dy - ox 
"a 25Ae™ + 25Be™ 


= 1/5 


on differentiating with respect to x, we get 
| -4/5 


| 
dy = Loe = —X 
dx 5 d 
| 4) -Lx(0 =% 
"A dx lan ? 
Go, the curve y-x 2 has a vertical tangent at 
(0,0), which is parallel to y-axis. 1 


Given that, 
f(x) =|2x-1|sinx 


The function sin x is differentiable. 
The function |2x — 1| is differentiable, except 
2x-1=0 


= PZ 


Thus, the given function is differentiable 


f | 
Raigi 
3, Given that, 
f(x) 22x +9x° +12x—! 
f'(x)2 6x + 18x +12 
=6(x «3x42) 
= 6(x+2)(x+1) 


So, f (x) € 0, for decreasing. 


On drawing number lines as below : 
+ve — +ve 


-2 -1 
We see that f (X) is decreasing in ("2 
P(An B) 
P(B) 
Where, A : The card is spade 
B : The picked card is queen 


zi). 3 


9. P(A/B) = 





— 
-— 


] 
P(A/B) = 1 


159 






OR 
A: Getting a sum of 8, B : Red die resulted in 
no. < 4 
P(ANB) 
PAD = > 
(A/B) P(B) 
2/3% 1 
18/36 9 : 
[CBSE Marking Scheme, 2018] 
10. 
Corresponding 
value of 
Z = 4x + 3y 
Hence, maximum value of Z = 300 < 325 
So, the quantity in column B is greater. 1 
11. 0 
Explanation: f(x) = |x|- |x + 1| 
1,x<-1 
f(x) = -2x-1,-1<x<0 
-1,x>0 
Here, at x = 0, -1 f(x) is continuous. 
Hence, there is no point of discontinuity. 1 
OR 
Am 
— 1 
3 
Explanation : 


O < cos x<m 


al ; E | =| Am 
cos |-—| «cos |COS— |= 1 
2) S 3 


1 
[CBSE SQP Marking Scheme, 2020] 
Explanation : 


12. 


x -1 
= lim 
k al Yl 


= im A (x #1) 


x31 KW 





= limx+1 


x1 
=1+ 1 
=2 
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13. yt x=0 l 
Explanation : Given that the equation of the 
curve y 7 tan x at (0, 0) isx+y=0, 
y z tanx 
dy 
= == seca 
dx 
dol l 
II 2 sec? =! 
(dx Lo D 
l l 
and -——-----l 
| Si | 
dx , 
-. Equation of normal to the curve y = tan x at 
(0, 0) is 
y-0- -1(x-0) 
=> y+x=0 
14. ae (-0o,- 1) 1 
Explanation : The value of ‘a’ for which the 
function f(x) =sinx-ax+b increases on R 
are (—oo, —1). 
f (x) =cosx-a 
and f'(x)>0 
=> cosx >a 
Since, cosx e [-1, 1] 
=> q<-—] 
= gei-o -1) 
-J ONE ] 
Béi 
sin x 
Let Bed - 
3-4cos x 
Put cos x = t > -sin x dx = dt 
Iz- Deh Bä 
Ze "er d 
+E 
2 
| 2 2t 
=-—.— tan! — +C 
4 = J 
2cosx 
+C 
Ua [t 43 Ps 
OR | 
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Explanation : 


n/2 


Let [= Í cos xe" dy 
0 


Putsin x =! 
Asx- 


anda 


2R 
| | sinx | dx 
Q 


Let 


“lag, 
. Al 
=> COS xX dx = dt | 
: 0, then > 0 
A 7/2, thent > 1 
b m 
m | e'dt =[e'], 
Ü 
= e -g ze-1 
2n 
ees | | sin X | dx 
0 
T > 
= || sin X | dx+ | 
i Sin y 
0 J nx a, 


estion Papers, MATHEMATICS 


n 
2n 


| sin xdx — | sinxa 
v X 


0 


|- cos x |; s |- cos x} 
R 


= [cos x + COS 0] - Loos 2x + cos n] 
= [1 + 1]-[-1-1]=2+2=4 


| Her ee 


Sek 
10° 


Section-II 


17. (i) (a) dn x 


SE? 


dx 


OR 


SR u Gu 


re gu 
- rez) 


2 1 
— dx E —— d 
Se Gs x 


dx 


2) 5a —= fus 


GE LA eh 
log5 5 log2 
1 2 


(ii) (b) (x +10)V'100 - x? 
(iii) (a) 5, -10 
30 


(iv) (c) 


— ——— 


JS 


v) (b) 7545 cm? 


188 


18. (i) (a) — 


221 


a 


), 


b 


| Symmetric 


tio 
feq? 


PART-B 


ail 


d probability = P(A u B) 
quire = P(A) + P(B) - P(A).P(A) Ya 
= P(A)[1 - P(B)] + 1-P(B) Y, 
= P(A)P(B) - P(B) + 1 
= [1 -P(B)11 - P(A)] 
= 1 - P(A') P(B) 1 
ah: = (2j M - jh) 


ILT 7 = (2i — j- k)+u(2i + ] + 2k) 
and 7» 


- a, = i+2jtk, b=i-j+k 


a 
LA 
|l 


2i-j-k b =2+)+2k 








pea — i-3j - 2k Y 

so PIR o, 

bıxb: = 11 -1 1| = -314+3k Y 
2 1 2 

ah) = 342 


(i-m)(xb) = (i-3j-2k)(-3i*3k) Y 
=-3-0-6=-9 


-> 


Shortest distance = |(n:- 2) (box) 
|(bix b, ) | 


= [2-57 Y 
342 


[CBSE Marking Scheme 2015] | 


A = (1,2, 3,4,5,6j 
R = ((x, y) : y is divisible by xj 


let 


Jis "a 


b 


e, L 


(x y) e R 
e by x 
Tis not Necessarily divisible by y 
yx) eR 


| (1,2)e R 
dis divisible by 1 


} 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


(ii) Transitive 


22. 


161 
but 1 is not divisible by 2 


Deh 


Hence, Given Relation is not symmetric 1 


Let (x, y) ER 


y is divisible by x 
and (y, 2) € R 
z is divisible by y 
From eq. (i) and eq. (ii) 
z is divisible by x 
(Xz)eR 
e.g., (1,2) € R 
2 is divisible by 1 
(2,4)€R 
4 is divisible by 2 .. (ii) 
From eq. (i) and eq. (ii) 
4 is divisible by 1 
(L4)eR 
Hence, given Relation is transitive. 1 


OO E 
"Aer "Bt 2 
y8 5 ; 
"i5 7 ? 
15 5 
PRN al 
k 0 
CE. ás 


Now, A?-5A =k] 


-7 0 k 0 
, Al Jaen 


[CBSE Marking Scheme 2018] 


fii) 


23. | xdx lj 2x+3 3 dx 


x 43x42 


3 dx 
=log|x*+31+2|-5/ 


43x42 2 x2 43x42 2 





He 
= Flog +3x+2|-— log > ch +C 
AR uii u^ 
xol =, Es +3x+21-> log SCH 
zl MAL 2 p 








mmm -— —— A m E 
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Y (1+2), 
24. "Ti m dx or 


¡jar ff à 


y-2log |y +2] = x + 2log |x| + C 1 


Given that, e 277 
dx 
a” 
a dy 2 vant = d 
dx 2 ` 
= a == 
2 E 
On integrating both Sides, we get 
Eë = [27x 
—2* y 


[CBSE Marking Scheme 2017] 
OR 


em) ES log2 +C 
=> —27 42" =4C log 2 
22"-2" =-Clog2 
=2" -2 =k [where,k =+C log 2] 


25. Given, D = AIR 
and — (a+b).(a-b) = 12 
> aa-abt+ab-bb =12 
= aa—bb = 12 
> la? -]b = 49 


=> (Qlb|Y-([b|f 2 


=> 4[b-|bf =12 
= 315? =12 
> IP =4 
> lb] 22 
S lal = 215] - 29) =4 


Hence, |a| = 4 and |b] =2 


OR 
Given, a = 4j +3)+k 
and b = 2i - j + 2k 
| j k 
Hence, axb = [4 3 | 
2 -1 2 


| 


eege 
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26. 


27. 


Il 


i(6+1)- (8-2), i, 


= 71-63-10; S) 
Unit VERUR perpendicular to each at the | 
a and b i o, 
axb 
~ [axb] 
7i-6j~10f 


7 5^ 6. 
e 1 
— l ee 

V185 /185 Jee" 


P(A’ ^ B) = P(B) - P(A n B) 
B PCB) - P(A), pe / 
(^ A and B are indepeng 
= (1-P(4)) P(B) 
= P(A’) P(B) 
Since, P(A’ B) = P(A’) P(B) l 
Therefore A and B are independent 
[CBSE Marking Schem 


| 





nt Ven | 


Vent, ı | 
Let x; be odd and x, be even ang SUppose 


fex) = foo) 
or x+1=x,-1 
Or  X5-X; =2, which is not possible 


h 








similarly, if x, is odd and X iS even 
possible to have 

fx) 7 f(x) 
Let x and x, be both odd 
or $41) =f) or x, = 42 y 
Similarly, if x, and X, are both even, then also 

X; =X 

^. fis one-one, 
Also, any odd number 2r + 1 in co-domain Nis 
theimage of (27 + 2)indomainNand anyeven 
number 2r in the co-domain N is the image! 
(2r - 1) in domain N l 
-. fis onto. 


Not 


[CBSE Marking Scheme 2012] 


Detailed Solution : 


Supposef(x;) = f(x). 

Note that if xı 1$ odd and x, is even, 
then we will have %+1=x,-1 

9E Hepes- 

Which is impossible. 

Similarly, the possibility of x, being eV 
X; being odd can also be ruled out, us!" 
similar argument. 





n and 





à 





ha and x, must be either odd or 
ye, PO Y 
x, are odd, 
aot d gë : i i 
p ` Re 5 
Xi MË Y, 
yi , roth x, and x, are even, 
ay 
d e oe ki 
ý "e SCH 
fione ^ "I. 
wel be an arbitrary element in N. If x is 
de, "here exists an even number x + 1 € 
d ep x +1) =x+1-1=x 
jf xis even, then there exists an odd 
_1e N such that 
pe -1)= =y-1 +1=x. 
-one as well as onto. 1 
m fis one-on Y 


=utv 
yet vs suppose J 


Be Bi 
dx dx dx 

u = [log Of 
i y = x9 .. (ii) 
-— u = [logo] 
pking log of both the sides 
logu = xloglogx 


Now differentiating the above w.r. to x 


1 du _ PEE 
2 SECH logx x 
du 1 
a T = oA osa] 
dx log x 
du x 1 
— uli — + log log x 
> 7 (log(x)) E glog J 
Y 
Now take y = er 
log v = logx.logx 
[Taking log on both sides] 
= (log x)" 
Differentiating w.rt. X 
> SE Ste 
v dx x 
d 1 
` T = dees 
Kb dv - SC log x 


dx x 


— A 
RR ee ooo 

ee Ee eR 

a RT IR 





Commonly Made Error 








Answering Tip 
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du — 
= d xp logy ` Ave 
From equation (i), (iv) and (v) 
dy = (| 1 logx-1 
ix og x)’ bea +2x *" log x 
1 
OR 
y = log (1+ 2P + f^ 
y =log (1 + 2) 
y = 2log (1 + £) 
dy 200 4t 
d Ê 148 
x = tan! 
dx 1 
— = == , 
d In g 
4 
dy _ dy/dt 142 _ 4, 7 
dx — dx/dt 1- 
Lë 
dy d dt 
— = —(4t)x— 
dx? al x 
GEET P) 2 40. P1 


[CBSE Marking Scheme 2018-19] 





e First differentiation is done by many candidates 
and errors are made in finding the second 
derivative and framing the required result. 







e Derivatives of all forms of functions required 
continuous practice and review from time to time. 





Section- IV 


29. We have, 


[Y dy m 
es esed Mes e e 
vnd X Lee = () 


TE 
al? x 


| e ee Na 

=> == (i) Y 

dx al? 

Ñ 

Above differential equation is a homogeneous 
equation 
Put y = Ux 

DU eos (i) YA 
Then, "e D 


y 
Therefore log |x| = d is the required 
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| — [ 
From (i) and (ii) | p Solution 
. tan” a “i 
UX. Sil (E es y" j 14x? G i 
dv MEN oe ‘dy 
=> Vv+x— = 5 
dx E or wer = Jen 
TE 
> o+x To = xosino- D ` Ln, | 
dx xsinv or I~ 9 Fee cani, 
= vtr E SS [CBSE Marking S chem 
d SI Detailed Solution : " 
du vsinv-1 
=> i "E. Liens a 1 
dx sino ` KE Ep 
dv vsino -1-vsinv 
=> udi eer an lx 
GER sin V dy, yl y o e 
Or —— = 2 
FA 1 dx 14x 1+x 
> llos Compare equation with 
dy, 
> sinv du = da [Here x # 0] dx dios | 
"a 
Now, integrating both sides P(x) = — ; and Q(x) = Ad | 
1 leg 
— | sinvdv = — J SS Integrating factor (LEF) | 
1 | 
ES -cosv = -log |x| + C | = gre = Lac de 
Put meee Solution of equation is : 
X 
| y LE = | LE-Q(x)dx+C | 
y - | 
=> SCH --log|x| +C 01 -1 
x dé tan" bg tan" gan ox 
Or ye = Je rer A 
Also, given that x = 1, wheny = ~ P 
SO, given that x = 1, W y= ) , ( an xy 
" or ye" = "dan CHE Hi 
Put x = land y = 2 in (iii) 
| den a 
T To solve |— x 
> — COS 2 =-log1+C 1+x 
= 
C 20 Put, pian M iow i 
=| 1 
tan X v 
Di cos Ziel sf) or € Y ; x = dt 
| 
| 
| 





solution. 
OR 
Given differential equation can be written as : 
dy | 1 1 an lx 
7Y = 73€ 
dx” 1+x? 1+x 


WEE, 
Integrating factor = m = plan y 
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-1 -1 
gan e plan x 


or IE dx 





12x? 
| +2 C 
1 _ = —+ 

= Jtat ] 
tan x à 

e e E +C 

y 2 

| Substitute in eqn. (i), we get 
| tan ^x 2 

Y, | ye x = te” Yi 


| A 
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“rect shade of 3 lines 


io” 1 -1 
P gan “x ie = x Vf, Z=5x 4 10y 
y= 3° Z laoo = 300 
A "m (120,0) = 600 
SCH es +2 i+3k C (60,30) = 600 
Nu QA = 1 oz = 400 
Give 5 ji idt Msn ale of Z = 300 atx = 60,y=01 
y OB = 417) [CBSE Marking Scheme, 2017] 
e ak 4i+5j—k Commonly Made Error 
d > Most] 
an E s e Mostly students fail to draw the optimal line 
, AB = OB- OA correctly. 
NO | A A A A A A 
= (2i- j+4k)-(i+2j+3k) Answering Tip 
A AA e Practice more problems on LPP involving 
= i-3j+k Y feasible region. 
AC = OC -OA 32. Let 
an ren 5j E k) N GA 2j43 k) E be the event = A solves the problem 
` F be the event = B solves the problem 
= 3i4 3j -4k Y, G be the event = C solves the problem 
. The area of the puen Md H be the event = D solves the problem 7 
= 2 
- | AB xAC |a Y, PE) = > DÉI 
^ 7 1 1 = 3 
,» H d d Hye me 
B 3$ 9 5 1 -— 4 
== PG@== 
P(G) 5 
= j —3) + j +4 up k +9 2 aoe 1 
¡(0-3+j6+9+k0+9 a2 m=} 
291 +7) +12k 7 
29i +7] + (i) the probability = P(E VFU GY H) y 
Es F POP ; | -1- P(ENFAGOH) 
ABXAC|= NY * CY +02) 
aa, 274 = 1- Ex PE) Ox PU 
] ai _ 412 3 XS 
Hence, required area = 5 274. unit i -1 3 n 4 5 3 
[CBSE Marking Scheme 2013] D y, 
WW 
1, 
(0,60) (ii) the required probability 
| = P(E) x P(F)x P( G)xP(H) E 
+P(E) x P(E) x P(G) X CE) 
+ P(E)x (Ex PX PU) 
zu op B(120,0) | + P(E)x DI x P(C) x P(H) 
| . 
1 | Fy x P(E) x P(G)x PCH) 1 
Correct graph of 3 lines +P(E)x P(E) 
i 





166 | 
a 4 1 H. dcm 
22 NN 3 
mar i 3 3 4 5 2 ; 
1 1,2 3 4x2 
2 Óklxlt3 4 9 3 
xxu E 3 
4 Y 
o ipei 
sc 4p o» 15 
NA 
- 15 30 4 
4243*4 49 
-—g 9» 
[CBSE Marking Scheme; 2016] 
a 
33. Mu strate" ) 
: 7 
— RIS reflexive 
So (x, y) e RP es (y NER MY 
"M BE divisible 


as 
So (x-Z) = (x-y) * 
„zje R= Ris ba” sitive 
Hence, Ris an equivalence relation 17 
[CBSE Marking Scheme 2018] 
34. Given : x = a sin pt 
: 1 
— = os pt 
E E ap cos P 
and y = b cos pt 
a = — bp sin pt 1 
El = -Pun(pt) | 
dx Bu a | 
= 0 Y | 
[CBSE SQP Marking Scheme, 2015] 
OR 
y= pe" + Qe" 
Or a = ape? db boe” 1 
O dy — pepe” 2^ bx 
i di SC 1 


dy 
ie + aby 


= RO BOP (c Dal +F) + UD 4 Qe?) 
— pot (d - dd - ab + ab} + Qe" (I - ab - ^ + ab) 
= 0 + 0 = 0 = RHS 

1 
[CBSE Marking Scheme, 2014] 


anna 
EEN 





feet 
i| al 








| cO os9(4 = — cos0) 
a "E (2. + cos 9) 1 d 
E jn 
dY 100 and getting critical pointascogg — | | 
gquating A8 40 | í ct! 
T 
L— 0 LÉI 0 ET 2 5 qn 
| 3 f^ 
n dy £P 
For all 2' of 
easing function of 0 | C 
Hence y n! On | Q 
Lë 
0 d 1 
| 2 | 
[CBSE Marking Scheme, 201 6 
j 
not have any basic | 
of derivatives while few | 
tiate the functions 
| 
| Th 
Detailed Solution : 
"T 4sin9 o 
f ) 2.4 cos0 | 
KEE (2+ cos0)4cos0 — 4sin 0(—sin0) 
Now, JI" (24 cos8) 1 
(8) = 8cos0 + 4 COS 2 g.- Asin 0 4 1 : 
S fI ) = (2+ cos)" j 
a 8c050 + 4(cos” 9+sin*0)- (2+cosb) — | 
or Im" (2+ cos0)" 
x fe- gcos0 +4- 4  4cosO - cos H N 
(2 cos 0) 1 L.e 
SC 
_ 2 
T rg 4cos0 D 0 N 
(2+ cos0) m 
_ äi - cose) | — 
(2+c050)' 
or Here f (8) is increasing when f'(8) 20 ] 
i.e., cos&(4 - cos8) 
(24cos0) ^ | 
i cos zU | 0] 
| 
NE LOU > 0v 9e d | 


` (2+c0s0) 


Do 





167 


Thus, area of trapezium is maximum at x = 5 
and the maximum area is given by 


A(5) = (5*10)4100 - (5) 


bJ a 


9) is always greater than 0. 





AAA A A AS AD RR RRS 


6- ¿cos OS), (2 + cos 0) > 0. | = 154/75 2 7543 cm? 1 
ion" * . | Let P(x, y) be any point on the curve y^ = 4x 
sect aired — is as given in figure. | (x, y) yY P y 
The E pe ndiculars DP and CQ on AB. Let AP | y?=4x 
$ praw pe . Note that AAPD = ABQC. Therefore, | 
" y cm. Also, by Pythagoras theorem DP = | Psi) 


| QB = 
| SÉIS “A(2, -8) 


e area of the trapezium. 
C 











Let ^ "E es 10 cm | 2 2 
| z= AP - J(x-2) +(y+8) 1 
| , 
10 cm | let cé, | +(y+8) 1 
10 cm | 4 
| Br 2| X l+2(y+8)=L +16 1 
| dy 4 2 
Axcm P 10 cmi B i | d?s 3 2 
n A = A(x) 1 | ze Z 
= d | Ge Y 
SES? of parallel sides) | 
X (height) | Let Poo y --6 y= 
| y 
= 2 (2x+10+10)V100- x^ | GC _ 3(16) 26 
| du" 4 
2 | H 
- (x +10)V100— x? | q 
| m ES y^ 
—2X | s or z is minimum at y = 4; x 2 —-—4 
op A(x) = (x +10) I= +(V100 - x?) | i 
TECH | The nearest point is P(4, 4) 1 
_ z2x" =10x +100 1 | [CBSE Marking Scheme, 2019] 
/ ^ 
we Be | Detailed Solution : 
Now, Ax) = 0 gives 2x" + 10x - 100 = 0, | The equation of the given curve is y^ = 4x 
Lê; x= Sand x =— I0 j 
So, x=5. x= L Bu 


Now, A tx) = 
ai Let P(x, y) be a point on the curve, which is 











| 
| 
[ioo zs (-2x) | 
100— x*(-4x 10) - (- 2x* — 10x + 100) —= : | nearest to point A(2, — 8). 
: 2N100—x | Now, distance between the points A and P is 
100 — x given by : 
2x? — 300x — 1000 | AP = x 2} 4 (y +8) 
(100 = x? ju | - - 
(on simplification) | ES E -2) +(y +8) 
S 2x? — 300x — 1000 | 
€ A (5) = ^ do0-3yA — 1 | .. using equ. (i) 
E! 
—2,250  —30 -0 = (E -y ra} ey + 16y + 64) 
~ 75475 475 
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168 OSWAAL CBSE Sample Question PaP "eK Has, X 
| 
4 ` = A -2 = y-3 = 2-4 SE d 
= Vig +16y +68 2 1 3 | 
+ Co-ordinates of nee N are A 
16 Since N lies on the geg +4 
Now: 20. + 2) + (A + 3) + 3(31 + 4) =% 
DE e 4A ATA 3 9X 12226 
dy = e SEN +16 or 14) = 26 _ 19 
3 or 141 = j 
= 21416 
4 or Am = 
For maximum or minimum value of z, we have D, 
à + Co-ordinates of the foot of the Perpen dieu 
Fa = l.e., N are 
1 1 1 7 
2| = DEO : / 1l 
> "A Sp H 2 2 l.e., em , 
= 464-0 Pin length of perpendicular from P to give S 
ne is 
> (y + 4)? - 4y + 16) = = > 
SS yaa INP| = 2-3 +(3-2) de 
[: y -4y + 16-0 gives imaginary values of y ] : - 
dz 1 ., 98, | 1 9 14 
"a 3 — — =— = (ETS — — Mam 
Now, dy? SE NU A a 4 
d'z _ 3 2x = E : 
for al. =a) =12 50 = q; units 1 








| 

| 

| 

| 

| 

| 

Thus, z is minimum when y = - 4 | 
Substituting y = - 4 in the equation of the curve | 
y^ = 4x, we obtain x = 4. | 
Hence, the point (4, — 4) on the curve Y = 4x is | 
nearest to the point (2, - 8). | 
37. Equation of plane : 2x + y + 3z = 26 


Normal to the plane = 2i + j +3k 





“. € 2,1, 3 > are direction ratios of the normal 


to the plane. Y 
P(2, 3, 4) 


€ P (a, B,y 
Equation of the line through P(2, 3, 4) and 
perpendicular to the given plane is 


| 


(* line (2) is parallel to the required plane) 


Now, N is the mid-point of PP', where Die OI 


y) is the image of point P. 
| KE DE 
"UG 297742 à» 
Or ja 850,7 PUB JT dig 
2. 2 2 2 d 
or 6=2+07=3+B 11=4+y D 
or a=48=4y=7 
^. Image of point P is P'(4, 4, 7). 
OR 


The two given lines are 


x-1 y-4 z-4 
aC MCN C ENT 
3 2 —2 


2 A E 
Let a, b, c the D.R's of the normal to the plane 


containing the line (1). Therefore, equation ol 
plane is 


a(x-1) + bly -4) + c(z-4)=0 HI 
3a + 2b-2c = 0 JI 

(~ Required plane contains line (1) 

24-45 + 1c = 0 e 

"n 


d 


> 
e 


NL KAN 


— 
ss y 


«fx C, NYC NN 


6 





jn" 
A E. 
2-8 4-3 -12-4 
` f boc. 
6 7 16. 
2g, b = 7),c = 164 in (3), we get 1 
gine 1) + , Ou -4) + 16A(z- 4) = 0 
el + 162-98 = 0, which is the required 
at of the lane 1 


uio (2) is parallel to required plane 
e petween two lines = Perpendicular 
of the point (-1, 1 -2) from the plane. 


6(-1)+7 (1) +16(-2)-98 


V62 +7? +167 


got? 
SD = 





¡Lor 


129 — 
cD = 341 units 1 


[CBSE Marking Scheme, 2018] 


given definite integral 
a 1/4 


^ x T 
[= A) x 
bv x Zu — cos 2x 


The 











: fe = — x) 
A ————7 E Sg — SE we 
fl) = 5 cos2x 2.-cos2x 
Hence, f 15 odd. 
Therefore, 
1/4 X 
| lx = 1 
2-(052X 
-n/4 
) X 
X = 
s 2 —cos2x 
1 
= —— € X 
2 «(08 2x 
Hence, g is even. Thus 
1/4 1/4 1 
Lig 23 A 
2-C052X 7,—cos 2x 
-7/4 0 
n/4 n/4 1 
T | T 
=z — Gemeend = ———-— dx 
"ence, | 2 | 2—C052X p) , 14 2sin^ x 
"Kë 2 
«iive des SCT A 


1+tan? x4 2tan* a 


1/4 
2; | ERE. sec” x 
à 
0 


1+3tan? d 
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l 
2 
271438 [tan x = t or sec? xdx = dt] 1% 
x 1) 1 
Gen ; — di 
"LE «E 
43 
T 
= SEAN Jär | Y, 
E 
6 3 
_ Jan 
^48 1 


18 
[CBSE Marking Scheme 2017-18] 17^ 


OR 





1 
I=] 4 4 ax 
cos x + sin “x 
Dividing numerator and denominator by 
cos^r, 
4 
sec x 
= | dx 


11 tan? X 





1+tan? x)sec 
` i an” x)sec ZA 1 


1+tan’ x 


Putting, tan x = t 
> sec’xdx = dt 





B [rna 
3 Gu 
T 
= [—+4t (dividing by P) 1% 
P+ 
[ 
dz 
z’ where [-~=Z 1 
ZA 
1 a Z | 
| —tan | = |+C 
= 40 dä 
1 4/t-1 
= — tan "E +C 
5 ^ d 


dëi Marking Scheme 2014] 
000 
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Solution of Question Paper 





= 2(sin x + x cos 6) + C 
PART-A 


OR 1 
Section-I e, » l= j sin^x — cog? X : T 
et sin^xcos?, TI t 
1. It is known that a given matrix is said to be a 8 j ise : | 
Square matrix if the number of rows is equal to E " SS x)dx / d 
the number of columns. = tan x + cotx + C 
Therefore, 


A= [n]. is a square matrixifm =n. 1 a 
2. = di 
Zeng | v = d A| 227x 82 216 1 6. The position vectors of Vertices A, B, 
OR rectangle ABCD are given as : 


EET. T 
ik = lil |klcos= =1x1x020 


C and D of 
Skew symmetric matrix : A square matrix A — OA - duc ede , OB- TE) 
[2] is said be a skew Symmetrix matrix if A! = 2 2 
SI Le, if A = [2,], then if A is skew symmetrix 


H 
DOLAR ima 2:12. à 
then A" = ad or AT = Ai pue d "scie edi 
0 1 - — - 
-1 0 -2 1 | The adjacent sides AB and BC gr the given 
3 2 0 rectangle are given as : 


2 


NI 5 EE Ty a a 
x . B= (4+ eta 
3. Since f (x) =2x and gx) d are continuous 2 2 


functions, then by using the algebra of continuous 
functions , the functions f(x) + st, fix) - g(x), 


f().8(x) are also continuous functions but Gë 


is discontinuous function at x = 0. 1 : : ` 
= = =) = "ERO 
4. Let, T= f cos 2x — cos 20 m B k( 2) =-2k 
COS X —cosO = [AB x BC =2 





- [(Lcos”1-1-2co5' 94D 


CO 
C) 
il 
| 
NS 
s + 
| 
LI | Wë 
| 
| 
A 
— 
+ 
ES 
| 
E 
> 
II 
A, 





COS X — cosO Now, itis known that the area of parallelogram 
> f (cosx + cos 0)(cos x — cos 0) | Whose adjacent sides are a and b is a xb. 
oce d | | 
dias S | 50 that, the area of the given rectangle 15 
= 2 | (cosx + cos 0)dx | AB , BC] => age j | 
= 2sinx *2xcos04 C | 


OR 





-> 
"E. 
ef 5) o Y 
| a | 
^ 75 MA; 
» 7a = E EI Y, 
[CBSE Marking Scheme 2015] 
‘ection — of a line are k, k and k. 
wë SS k and n= 
Y Lus "y that, P + m? NE =] 
we kno +R +h =! 
A 
pa! 
3 
2 
bl 
B 1 
o thee uation 2x + 3y > 6, hence half plane 


g, since neither contains the origin nor the points of 
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OR 

Aon 
ua. um y — Xx 
E gy = el oy 
dy = dx 

1 
pf = 29" 

ae +C 


> g oet 4 56 xq 1 


15. Since, (2) «(-1) +(2) = JB 


*. Required direction cosines are : 
2 1 
3 3'3 
OR 


We know that, vector equation of a line 
that passes through two points @ and b is 


represented by 7 =a+ A(b - i). 
Here, 7 = xi tyj+zk, i= 3i 4j - 7k and 


ox + 3y = 6. 1 b=i-j+6k 
eline and P(B|A)- 
d de WÉI A m 50, the required equation is 
| mm xi i+ yj +xk = 31 +4j- 7k +X(-2i = -5j413E) 1 
P(Br A) 16. Given, A= {1, 2, 3}, B= ee ER 
Pen — {(1, 4), ius (3, 6)} Le. K1) = 
P(A) f(2) =5 and f(3) 
P(A) = P(BO A) It can be seen that thei oes d distinct elements 
B 1 of A under f are distinct. So, fis one-one. 1 
|^ AC — 
P A= i456 Section 
= (1,2, 3, 4) 
and m 1. ()(9)1 1 
P(A UB) = P(A) + P(B) - P(A n B) (ii) (c) z 
3 4 1 
= —-+--—- = 1 1 ae 1 1 
6 d 6 6 (iii) (b) 3 
. Here 2-3 +220 | 5 : 
` > (x - (x- 220 (iv) (2) z 
x<lor > 22 , ; 
Hence the domain of f = (- *? 1] u [2, -) (y à / 
12. ber Aisa Buen pea : 
A ae mt M" 
So, the negative to 4 matrix is obtain y üi) c) 180 + y) 
multiplying it by -1 sal (iii) (b) 180(1 - 4x J 1 
13. In Identity relation, every element of à 1 à) 2 
always related to itself. (v) (a) 1000 
! dY => 
l4. Given that, E y-X 3x p ART-B 
| dy y ET NE 
n MN | Section- 
| | ‘a 
| ont Wo d 2 2 | 1 
Here = ~ "E (A- 2I (A-31)= d 1 Er -2 
| fe S ae d V s 1 | 


LF. =e 








! ers, MATHEM 
172 OSWAAL CBSE Sample Question Pap Aire C 


00 
` WE ! 
[CBSE Marking Scheme, 2019] | 


pi 
A -|1 1 
, i TE MM 
"db E E 0 1 


- iS Y] 


Detailed Solution : 


Given, 


SEI 


| 
Rest 





Now, LHS = (A -2]) (A - 3I) 
2. 2111 2 
_ 1 
AA s 
2-2 4-4 0 0 
TEA a 1 
km M ' | /à 
= 0 = RHS Y, | 
OR | 
| 
5-1 2 | 
A'-|9 2 5 l| 
0 1 2 | 
5 -1 21/10 0 5 | 
A*-5A=|9 -2 5 |.|10 5 15 | 
0 -1 -2j (5 -5 0 | 
-5 -1 -3 | 
--1 7 -10 | 
5 4 2 | 
[CBSE Marking Scheme, 2019] ` 
Detailed Solution : | 
20 ] 
Given, A=|2 1 3 
1-10 





0 -1 2 Y 


-] 2 
2 — ] 0 
Now, A -9A-|9 -2 5 732 4 





From the figure, area of the shaded region, 


A = Ja + l)dx 
xy T 
=|—+4 y 
2 | 
[9 . 4 7 
15-32] =: 5 Sq. units 


21. (i) It is not symmetric because if a < b then? <1 
is not true. | 
(ii) Here, if a < p and b < c then a < c is also true 


for all o b, c € Real numbers. Therefore ge 
transitive. 








4 OR 
RO 
give? fO 6x4 


and (dy 173 

fpa) = f (x5), ( 

AX, + 3 4x, T 3 mM = 

—, = 7 
pe gy -4 6x, -4 Ié wi WE see t 
Ee, Se mae 
201 zi 135 + 18x... | Hence A. 2 = 1 at the 

" y, + 18, = 18x,-1 6x, 1 Tri Ce, both the Curves touch eac 
y 1017 18x, = - 18x,- 16x, á 23. 

R - 34x, =- 34x» 

or fi one-one. 

We have, Y” = 4x and x^ + Y ~ 6x WE 0 
Gince, both the curves touch ea 

1,2) i.e., curves are passing thro 





pet 


Sin x 


f) = tan” E 


e Sg 2cos2 * 
d I an 2 
l ch other at NC 


2 . x X 1 
ugh (1, 2) B 
and 2x *2y-,- — 6 


= tan”! ay dë V x 
co Mas Y 
dx 


| 


H 
Ap 
dy 


> Y 
e SE 


M 2y [CBSE Marking Scheme, 2018] 
dy 6-2x 


dx 2y 
2 vg 
^ dx Jin 4 


, | 
Detailed Solution : 





and 


EE 
Kee 


ENEE 
SE 


Wax, ` 
4 d SCT 
em Ki 
tan? [ one | 
ein ak 








y > ei ( CoE 44) 
| y y nme [ waf "la-*/a)] | 
/ à 














































dx a | e 
Y Ly [Topper's Answer M] 
da Hmmm e A 
—— Pe B Answering Tip different functions 
mmonly Made Error gation of ||| * P e ms need attention. A tho 
i Some students write di fy the inverse 4 a must. 
aD x directly .They don't sim 


h leads fail to 





80nometric functions whic 
“ach the final answer. 


names ee eee ee nr rm 





—— E 
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174 OSWAAL CBSE Sample Question By 
| NS 
OR > TG , 
From the given equation (x y 1) 
| CBSE Marki A | 
2 sin y cos y. ay - sin xy. EDI =01 | "8 Sche eme Mo | 
i ` E Commonly Made Error UN 
or dy - -—-—«-— e Some candidates use Product ule | 
dx  sin2y—xsin(xy) je [f(x)+f'(2)1 in both parts Whig ty | 
T T ki ` 
dy | gay | wrong. Students moe apply the Tule th | 
a) = fe EEEE Halt ony a 
"m sin2 ien), ' 
T l Answering Tip | 
` 4 42 o f e(f(x)*f(x)) is specific Situation | 
q | inte a séi and should be remember. | 
2 | by the students | 
__ 4 | oe. Päif) = P(AUB) | 
4(42 -1) | = 1- P(AUB) l 
=]1- 0.72 = () 28 
d . 
- = : 1 Alternate Method : l 
"a? > 4(Y2-1) | P(A'^B) = P(A’). PB) 
| = [1 - P(A)] [1-p 
[CBSE Marking Scheme, 2017] | = [1-03] [1-0 di 1 
, l = (0.7).(0.4) 
24. Let I= IT (1-x2)sin x.cos? x.dx | 3 P(A'^B) = 0.28 , 
Let f(x) =(1-x°).sin xcos? x 1 27. Let (a, He NXN | 
as f(-x) = - f(x) = f is odd function. then, 
¿e =p | d+ bs y H | 
[CBSE Marking Scheme 2019] | (a, b) R (a, b) | 
Detailed Solution : | Hence R is reflexive. Lo 
Let fix) = (1-2) sin x cos? x | Let (a, b), (c, d) e N x N be such that | 
Then fcx) = 1-5 7sin C [eos T (2, b) R (c, d ü 
= (1- x^) (-sin x) cos? x | = gid bic | 
= ~(1- x’) sin x cos? x | > rbl drai 
= f(x) | = (c, d) R (a, b) | 
50, f(x) is an odd function, | Hence, R is symmetric. 1 | 
| as M | Let (a, D), (c, d), nn. EE | 
i (0 6BRGA C ORG). 
| > d+ EN = e tc A ` 
> Ja -x) sin x cos?x dx = 0 | and E tfjg (di 


e" (x -3) P (x-1)-2 y 
Kä, aa 


Hie ch, 


Jet) ste] 


Adding eqn. (i) and (ii), 

=a SP te +f=V +++? 

> gif =P e 

> (a, b) R (e, f) 

Hence, R is transitive. 

Since, Ris reflexive, symmetric and transitive 

Therefore, R is an equivalence relation. ^ 
[CBSE Marking Scheme 205) 


| | 





BE 

of | 
a , gifferentiable at x = 2, therefore fis 

vat 15 E y 
sim uous at X = lim f(x)- f(2) j | 
pon lim. f(x) s 

a 1? WW E | 

MP LLL 
f > 
a 4-24 +6 À 


0 differentiable atx = 2, 
gine fis if) = Pr 
of (2-00 - lim Form ms (i0 


jim -h h0 





jo y, 
Hed ~~ {a(2+h)+b}—4 
CES afin e ty 
of ln 10 h A 
+h - 4h 72 — lim 2a+ah+b-4 
m 20 = ba 4 
120 -h h 
py ean É); a+ b= 4 
Aen tim th -4 y 
o lim(- h0 h : 


4-1 
b=4-2a=-4 


[CBSE Marking Scheme, 2015] 










conmonty Made Error 
, Many candidates fail to calculate LH derivative 
and RH derivative. Few candidates could not 
write the correct intervals. 











Answering Tip 
« Do adequate practice of problems based on 
continuity and differentiability. 


Section-IV — 
29, së +y = xcos x + sin x 
dx 
or EE Y 
VP E = dÉ E a. 1 | 
+ Solution is xy = Ir cos x + sin x)dx V, | 
ar xy = xsin x + C 1 
y=sinx+C 


tee 2 
"539 Tor] vec apu Y | 


[CBSE Marking Scheme 2014] 


| 
| 
| 

: by (ii) 

and 

Hence, value ofa = 4and b = - 4. 1 
| 
| 
| 
| 
| 
| 
| 
| 
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30. Given, a=i-j+Tk 
b=5i-j+rk 

a+b = (i- j47k) (5i - je AX) 

= 6-2 +(7+1k 1 

and a-b = (i-j+7k)-(5i-j+Ak) 


= -4ie(7 - AK 1 


Since, (a+b) and (a-b) are perpendicular 
vectors, 


(a+b).(a-b) = 0 
or, [6i - 2; (7 - AK] [74i (7 - Ak] = 0 


or -24 + (7 3) (7-3) 20 1 
or, 49-17-24 =0 
or, M = 49-24 = 25 
Or, A = +5 units 1 
[CBSE Marking Scheme, 2013] 
OR 
— ^ ^ ^ 
a = 2i-4j-5k 
—) A A A 
and b = 21+2j+3k 
> > A A A 
a+b = 4i-2j-2k 
> > A A 
and b-a = 6j+8k Y 
D 


c 


> >> 
Unit vector parallel to d; = 4—b is 


> > 
a+b 
= Y 


> > 
|a+b| 





4i-2j-2k 
— 4164444 

4^ 2^2 22 
"a du du 
2^ 1^ 1? 


L—-—xRiÓ—-—pj E Y 
de^ de^ A 


e Quest! Se 
176 OSWAAL CBSE Samp! z 
| = Ai-32 j+24p 
Unit vector parallel to d, = b -A is | > > RX 
nit vector p C ge | | jd x da | = V16 +1024 + 576 
b-a 6 j+8k | = /1616 
= pa à | i J36 + 64 | e Aved of parallelogram A 
rama ee Be ZER 
a ⁄2 | s Pia 
10 10 #5 5 | y 
| 1 
l F | = — 161 
Area of parallelogram 51d, Xd, | | A 1616 
N^ A | - li 
i j k | 2 
ixd, = 7 ~ | - 24101 (Approx) 
0 6 8 | = 20.09 or 20.1 sq. units 
| CBSE Marking S 
i(-16 +12) (02-0) 24 -0) | | — Ng 
= 110+ = Jia2— u | 
31. y 
2x-y=0 






B (50,100) 


2x+y=200 


Z =x + 2yand x + 2y>100, 2x-y<0,2x + y<200,x,y20 14 
For correct graph of three lines 
For correct shading ABCD Di 
Z(A) = 0 + 400 = 400 
Z(B) = 50 + 200 = 250 
Z(C) = 20 + 80 = 100 
Z(D) = 0 + 100 = 100 


Max (Z = 400) at x = 0, y = 200 [CBSE Marking Scheme 2017] 1 


Detailed Solution : 








| TU tii 
cL ELO OC 24 5 98 La? Zeus P 
| o A e " 





D — 





— emen (Se 0.50) — — Pu. (50,100), (100, 200) 


M 
4 












— 
— 


! \\ 


co S F 

E SZ g = $ 

Q id [Ro e 

> mem ET | d A 2 

= 3 Cr. d y S A E 

E x ike e Š LO Ce 

5 D c poro : = : — 

1 i -" o» ! a pou i E E ae = 

| Lg M d “a AIN mls: Y) 
| | | gig FX ee ne il “aX op 
¡ ut e S wu K. Pi iud d E E €x | eo ch e c ‘3 

c = 4 ` uN Í i Qai ei ICH m €X | e e 

x» E E | Ge X = 

— — AY SIN +10 uy 

S 5 

ca 
Y, 


one of them is solved) 


fea (0/200)_] 


(ii) Pl 


> LSO 


ern AÑ o com À HÀ 


t e i , . i : H d i 
TE Le P | 
: : > . à ; Goa A : 450 350 | 
| l i i 1306 oROEIT L:NE i 
i H i d i E | Teh kd 400 7 : M 
- Le i * ; pop wet mm (woe om a 
eene a 





400 


| ———————————————M a mrema tie ern m eee oe 


n aane eno aman an ente etta 


So +200 
ec 0 y= 200 


AO 


eg 
E3 
o 
.d 
y H 


| 
| |a] 


24 a 
k isi add 
oc 2M 


^v 


+, 
“ A8 | i i etree 
d, fap wi du ee e 
QN nn ig | DO E 
JS | s T E 
i [D F j d = 





and P(E) 


M — M 
Pp Ll 


H 
1 


(50,9) 





(50,10 


(6,209) .— 
(eum) | 
(20, 0) - 


H 
— 


eel 


Hera Z4 tnoxmrusmn when 


- Problem solved by A 
- Problem solved by P 


E, 


(i) P(Problem is solved) 


2 Let 
or 





OR 
Let the events be described as below : 
A : No change takes place 
E; : Person A gets appointed 
E, : Person B gets appointed 
Ez : Person C gets appointed 


Ihe chances of selection of A, B and C are in | 


the ratio 1:2: 4. 
Hence, 


P(E,) = 


, 


M | ha 


2 4 "nn 
P(E) = 7; PE) = 7 Ped 


Probabilities of A, B and C introducing changes | 
to improve profits of company are 0:8, 0:5 and | 


0-3 respectively. 


Hence probability of no changes on | 
appointment of A, B and C are 0-2, 0:5 and 0: 7| 


respectively. 
Hence, 
2 
P(A/E,) = 02 = 10’ 
PAE) =05 = >; Ya 
10’ | 
> | 
P(A/Es) = 07 = 15 E 


Therefore, required probability (e. (EA) is P(E,/A) 


PLA 7 Es) P(E) | 
~ P(A/E,)-P(E,)+ P(A/ E; P(E;) + P(A / E, P(E;) | 
15 | 
* xy 
7 10 EA 1 
-12 25 47 710 4 


—— + — — ch ——— 
710 710 710 | 
^. If no change takes place, the probability that | 


i 
| 


7 
it is due to appointment of C is 10 Y 


33. S={(a,b):a,be Randa<b}. 


3 
Reflexive As ; < d , where ; € R, is not true. 
1 1 
ES 
E 
Thus, S is not reflexive. 1 
true but 3 < (-2) is not true. 


Le (-2,3) e S but (3, -2)€ S. 
Therefore, S is not symmetric. 1 | 


| 

| 

| 

| 

| 

| 

Symmetric As -2 < (3), where -2, 3 € R, is | 
| 

| 

| 
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N 


Së 


A ll and > <(4) 
itive AS 3233|35] < TI | 
4 3 
3 4 true but 3« (5 | T 
| are is 
d E 3) NOt trug, 


3 4 
3 ocu 
Ge (s ; Jes and (5 a, but (3, 5 Jes 


Therefore, S is not transitive, 


Hence, S is neither reflexive nor Sym, A ly 
nor transitive. 








| ” 
| 34. 
X 
Given, 
Area OACBO - Area of APRQBCA 
or Area OACBO = 2), ydx = 2p eo 
- EJ ET" 
3/2 p 3 1 
3 3 
Area of APRQBCA = 2| ydx - 2f Wu y 
3/2 P 
x 4 
= 2) — | =-7/39/2 _ 3n 
E ;| j^ cw] 
4 3/2 = Za am 1 
3 B 
T 32. 3 _ 3 7 
or 2c7? = 332 or 4e = 33 
27 3 
e C= —=-=342, 1 
4 D 
35. Let 2x — 4 
[= UC | 
à* (t-3) 
= sf ey 2 
(t — i | (t- 3) 
LE ; 
= ———__e + 
2 (t-3) 
= 1 1 : g^ det ] 
2 (2x -3)' 


[CBSE Marking Scheme 2016) 





ge yen expression in proper fraction 
: y artial fraction. 


dio Y — 

| point on the given line is 
d séi _ 9 + 8, - Mf if this point is Qthen Y 
i ori tel + (-A+3)k Y 
cince PO is perpendicular to the line 


42.-2- 2-2. + 1)-1(-2.+ 3) =0 
Ges? 


or 


1 
P(1, 2, -3) 


Q 
x i 1_y-3 ws, 
9 -2 -1 


. Foot of perpendicular is Q(1, 1, - 1) 


Let P’(x, y, z) be the image of P in the line, then 
xtl 24 Y 
2 
yt? .4 1 
2 
z-3 | 
2 
or x=1,y=0,2=1 1 
1 
or Image P is (1, 0, 1). / 
[CBSE Marking Scheme 2016] 
OR 
1 y*3 Zi? 
Let Lag, c Le = RE =U, 
3 5 7 
x-2 dox 6 Y 
a L = 2 = — EC H 2 
nd 1 5 
General points on the lines are (3u-1,54= » 
Ju - 5) € (o + 2,3u + 4,5070 6) 
Lines intersect if 
3u-1=v+2, 
5u-3=30 +4, 
7u-5=5v + 6forsomew&? ` 
Or 3y _y= 3 A 
DU 


500—302 / 







— CATALANA AAA DA dts E A TA OA OAS ATI 
ebe 
AAA LALALA AS e ei — 
gedeit 
Deg 


neue 


37. 
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| 7u-5vz11 ...(iii) 
Solving equations (i) and (ii), we get 
Soja 
u = 2! v= 73 141 


-. lines intersect. Y 
Putting value of u and v in general points, 


point of intersection of linesis: E ,— : - S 
12 2 2) 
1 
[CBSE Marking Scheme 2014] 


E 1 EN 
| x^ +1{log(x" +1) Zog. 


1 
Let, 1+ 37 = p 
x 
or STEET 
x 
1 
or = dx = -tdt 1 
X 
= - {t(2logt)idt = -2 flog tat 1 
P IP 
=- .— + |2-—dti 1 
2 log t 3 | a 


2 3,29 
2 “joo th + =P +C 1 
357 79 


3/2 
1 1 1\ 2 
zc dca — j-—|+C 
= IEN Cor d 1 


[CBSE Marking Scheme 2014] 


OR 
T ^ i 
dx li) 
I= , Zen x D sin” x 
Apply property 
li (1-1) di ii) 1 
By adding eqn. (i) and (ii), 
d | dx 1 


= 2 
al = db 1. cos? xt sin X 


2 
sec X — dy 1 


M 
- 2 
or I-2Tj q2+b tan“ x 
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38. 
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au p 
Dividi AS. A d 
ividing Nr. & Dr. by cos*x | m déi i, d 
Put btan x = tor sec? xdx = la , | = Dp 9 -23 / . 
b | 15 -13 | , 
When x = 0, t = 0; | A / 
and "Eq | For, X = and B = ef 
dab | equation. " SYstem 
| =B 
neo dt  Tl, 11 T | y 
d .x-AB-|2? 33-5» 
ndn | 4 5 -13]-3| |4| 1 
or Im SE) | yE 1, y = 22 a d | 
| [CBSE Marking Sche 4 
E x 1 | OR me me é 
2ab | Case 1 : Let A be a symmetric matrix, Th 
[CBSE Marking Scheme 2014] | THA. > or BATBI "y 
| Now, (P AB) — diia ) [By reversal law i 
lA| =-1#0- AT exists 1 | " b [:: By =p 
Co-factors of A are : | or (BABY = B AB ën | 
Aust Aur 2; Ausl im for e | . BT ABisa symmetric matrix. 
Ay 7-L Ay = — 9; Az —_—5 4correct | b la 
í B Case II : Let A be a skew-symmetric matrix 
Ay 72 As, = 23; A — 13 co-factors | um AA | 
o A 2 | Now, (B T AB) = BTA’(B')' [By reversal law] 
i T ad. 
ajA) =|2 2 7 e OD ech, 
1 D 13 | añ (B"AB) = = B'(-A)B LA 7-4 
loy e (AB =F "AB ) 


y 








PART-A 


section-1 hb 
as we KOY that the principal value of 
1, AS 
dá o 
uei 7 E Zi: d 
= cosec X , 
9, Given [xe dx 
< a 
Put x =y 
> 3x dx = dy 


Il 


; 1 la 
Then fer dx LIU = SE RS 


CS +C 1 
3 


OR 
Let, 
ES SENE +xcosx+tan' x+ 1) dx 


= d+) us cosx «| a ban xdx |" ech Duo 
It is known that if "T is an even function, 
then In f(x)dx = 2| f( x)dx and if f(x) is an 


odd function, then Ir x)dx = 0 


aaa 


= 2[x]? = en 
1 


"Flan 
[x-2 0] =[0 0] 


x-2=0 [By def. of equality] 
1252 1 


MATHEMATICS 


CBSE 
Solutions 


OR 
7A — (I + Ay =-I 1 
[CBSE Marking Scheme 2014] 


Detailed Solution : 


Since, A? =A, 

> TA=(10+ A? =7A-P-3A71-3Ar —A? 
—7A-1-3A-3A- AA Ya 
— 7A- 1-3A-3A- A:A 
= 7A-1-3A-3A- A 


= 7A-1-7A=-I Y 
4. Given that, 
y = x(x — 3) 
dy 


s ex2(x-3)14(x-3y. 
27x2(-3)1«(-3)4 


= 2x7 —6x+x7+9-6x 


= 3x7 -12x+9 
= 3(x* -3x-x43) 
- 3(x—3)(x-1) 


So, y = x(x - 3)? decreases for (1, 3). 
[Since, y < 0 for all x e (1, 3), hence y is 
decreasing on (1, 3)]. 1 
Given that, 

fx) = e*t 
The functions e and |x| are continuous 
functions for all real value of x. 
Since e* is differentiable everywhere but |x| is 
non-differentiable at x = 0. 
Thus, the given functions fx) = is 
continuous everywhere but not differentiable 


el 





at x = 0. 1 
Given that, 
COS X 
f(x) =cotx = pue 
It is discontinuous at 
sin x = 0 
= x=nt,nEZ 









: | 
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A 
A A mi l9 ; d 
Thus, the given function is discontinuous at 11. (Gi (a. pj * (a-k)k y^ 

{x 2n: ne ZY 1 A ^ ^ id piy: =a of ; 
7. The degree of above differential equation = q,1+4,] tak =a l0=0,0, =O ah 0 y 
is not defined because when we expand sin E ; : 

ER we get an infinite series in the increasing 4 . l | 

Let, à —d-J,abzis d 


powers of 2 Therefore its degree is not 
x 


defined. 1 


8. Let us suppose A : Number is multiple of 2. 
Let us suppose B : Number is multiple of 5. 












Then n(A) — 
n(B) = 12 
n(A B) =6 
=> P(A or B) = P(A) + P(B) - P(A and B) 
=> Plot). E 12 6 36 
60 60 60 60 
= P(A or B) = : 1 
9. 
Corner points Corresponding 
value of Z = 3x 
- Ay 


oo f o 

x 
A E 
a a 


Hence, the minimum of Z occurs at (0, 8) and 
its minimum value is (-32). 1 







10. Given that, ay + x*=7 andx = y 
On differentiating with respect to x in both 
equations, we get 


a uo =0 and 3x? = ay 
dx dx 
d 
> A aset and E33 
dx ü dx 
d = 
O 
AX jay A X Jan 
=3.1=3=m, 
Since, the curve cuts orthogonally at (1, 1). 
mm, =-1 
> er --] 
a 
ib 1 


The projection of the vector à ON the vector 
8 D ab 
WO 


(te (i j) 


== x 


ha 
fama 





12. Number of one-one functions = BP =i 


gi 


13. y= X -x 
Differentiate w.r.t. x i a) 4 
f 
D ad 
dx | 
Slope of the tangent to e Curve i (d : 
y = x°-xat point (2, 6) is 
dy ; 
dx], 792 -1-n1 aii (d) 
OR 
Given, y=4x-9 iv) (d) 
dy 
— =4>0f | 
dx or all x e R. (0) b): 
Hence, function is increasing forallxe R. 1 BA (6 | 
(i) (c) - 
1 sin? x+ cos? x | 
14. ———————— (x = — dy 
| sinó x cos? x j sinó xcos? x i 
= (sec? x cosec^xyir tà) (d) 
=tanx-cotx+C 1 . 
21 (iti) (C 
15. Area — J. | sin x | dx 
= f sin xdx [^ (—sinajé (iv) (b 
T 21 
= |-cosx cosx|. 
| , [ (v) la) 
= 2 + 2 sq. units 
= 4 sq. units 
1 1 [4 ; - 
6. x qu ` 
A A C344) [1 3 loj 


1 4 1 Ap." 
=11 3 





MES 


. An 
Af OR |. 
j metric matrix, 
A js @ i A =A ya 
0 2b -2 
: 
E 1 30; 3 4 
212 3 0” 
—2 3 
ity of matrices, 4 = 3 and b = 5.7 









made Error 
dents commit error in solving the 


bert based on symmetric matrix. 
R 













n the difference between symmetric and 
ae sym mmetric matrices. 


2 
Gi) (©) era 400) 1 


a 
(ii) (d) He 


a 
(iv) (d) Ja 
(v) (b) 2ab 
18. (i) (c) Mu and : 
"n 1 
EE TE 
| , 2 
(iv) (b) 12 ) 
| 
| (v) (a) y15 l 
6 
PART-B 
Section-I11 i 


19, An ^N — ^ ^ ^ 
= j*k and AC =3i- j+4k 


bh 











20. 


21. 
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... 
- 
" 


E 


Now ABEC represent a parallelogram with AE 
as the diagonal. 


=> — -— 
AE = AB+AC 1 
nN A ^ ^ ^ ^ ^ 
= (j+k)+(3i- j+4k)=3i+5k 
— 
Now, | AE| = 


JY? +(5)2 =V9+25 = 434 


J 
| AD | = ¿13 units 1 


P(A)=0.7>1-P(A)=0.7=>P(A)=0.3 


P(ANB)=P(A)-P(B|A)=0.3x0.5=0.15 1 








pap 2209. 0.15 215 r 2 " 
P(B) 07 70 14 
[CBSE Marking Scheme, 2019] 
Let, ye B 
^ y — f(x) 
4x -3 
Or — 
6x—4 
Or y(6x — 4) = 4x + 3 Y 
or 6xy — 4y = 4x+3 
or 6xy — Ax = 4y + 3 
Or x(6y — 4) = 4y + 3 
=~ 7" e Ba BR Gi 
or x= éy—4 «eB=R-)3 


2 
or For every value of y except y = ei , there is 


4y+3 
a pre-image x = 6y-4 = gly). 
or xe A 
- f is onto. y 
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22. 


23. Here 


=4= 
p 


=> 


SEN — = 


Here, suppose 
Then, we need to differentiate u w.r.t. to v 


1.€., 


OR 
Equivalence relations could be the following : 


{(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)} and 1 | 


{(1, 1), (2, 2), (3, 3), (1, 2), (1, 3), (2, 1), (2, 3), (3, 1), 
(3, 2)} 1 
50, only two equivalence relations. 

[CBSE Marking Scheme 2016] 


za | 6 0| 10 0 -10 0 0 0] 
- E + = 
9 3 12 do 2 OU 00 0 
=8 $ D 
1.9 1 
[CBSE Marking Scheme, 2019] 


x = acos 0, y = Dein 0 
dx 


= — Asin 9, ay = bcos 0 1 
dO dü 


bcose b 
—asin 0 A 


cot 0 


b sedo zi 
dx 


d a 
(cy 


b 
= -cosec/0x—— 
ü asin H 


d 


OR , | 
u = sinx, v = e° | 


du dx 
dx do 
du  d(sin? x) 
dx dx 
= do = de") 

dx dx 

Asin x cosx | 
e? (—sin x) | 


du 
du 








du 


du 
2 | 
COS X a ` 


COSX 1 
| 


€ 


i 2 ixl E 2 
[= [ha =f -1dx+| -1dx 
-1 -1 0 
2. lied 2 
[CBSE Marking Scheme 2019] | 


Detailed Solution : 


P d" mumbsr obtarud “o eun 


Hi 


= { 2, 4,6} 


OSWAAL CBSE Sampl 


| 
| 
| 


e Question Papers; MATHEMATICS, Clas 
"zu 
| Detailed Solution : 
| D 
_ |—d 
Let ke J x T 
—X 
ee xe 0 
k _ J x 
Since, mE 
* —,X2 0 
B -],x<0 
i lx 
0 2 
I = [dana 
—] 0 
= Lab zk 
= - [0 - (-1)] + (2-0) 
=-1+2=1 
1 
ly Mm n l l, l, 
25. AA 2 |h m nm, m, m, 
lj M3 Tm [Tp m n 
0 
10 id = 
0 0 
because 
I? +m? +n = 1 foreachi = 1,2,3 y, 
|]; + mm; + nn; = (iz j) for each 7, j 2 1,2,3 Y, 
[CBSE Marking Scheme 2016] 
26. Event A: Number obtained is even 
B : Number obtained is red. 
3 1 3 1 
P(A = — = —,P(B)= - = - 
(A) Set: (B) oa 
V, t V 


P(AnB) = P (getting an even red number) = - Y 


SinceP(A): P(B) = === e Duc 


= 
2 


N | = 


which is : h 


-. A and B are not independent events. 
[CBSE Marking Scheme, 2017] 


AMO PENRYN ERS 
LPO eee © v 


B: mumba sblumagd dered — ..—- 


—À 


= d d. 2,3 , ! 
n TE — Àáte$ —— p —— ERE E ae 


al: 








— 


i el ano) FPIAPIB) Himnu ` mung 4 anol B axe not inodupendint een ly 
a ët" ~ B — | 


H 
| 
Reflexive : 


y”. reflexive, as 1 + a.a = 1 +g? > 0 
ke (a,a)e RVaeR 


= 
ymmetric : 
: (a, b) e R 
then, 1+ ab 0 | 
xs 1+ba>0 | 
> (b, a) e R 
Hence, R is symmetric. 
Transitive : 
1 
Let censere 1 | 
Since, 1+ab=1+(-8)\-1)=9>0 
= (a, b) eR 
1) 1 
alo, 1+bc= 1+(-1) 3 )=5>0 
d (b, C) € R | 
1 
But, 1 + ac = 1+(-8)( 5 ]=-3<0 | 
Hence, R is not transitive. 1 


[CBSE Marking Scheme, 2018] 
28. ey = C(x? + yy | 
or 2x-2yy = 2C(x* + y*)(2x+2yy’) | 


x^ es 


Sue quies A 
y + 





2 (2x + 2yy') 


TY + te yy)= Li EN + 2yy) 1 
* Fäi - y) - yy? + x] Y 

= x(x - y?) - x (y? + x) 
"TN zi Y = (0-30) 
TN - 3€) dy = G3 — 3xy?) dx A 
"Deeg 1 = C (xa + yY is the solution of 


“en differential equation. 
[CBSE Marking Scheme, 2017] 


8i 


A 


PLA) P(&) 


tef mj o 
2 2 


2—sinx | 
Or = 
2+sin x 
BE 
y 2] 78 1 
[CBSE Marking Scheme 2014] 
Section-IV 
29. ; 3 C 
Si > > 
d = Mexby=i3 1 -1 
1-4 5 
> ^ ^ ^ 
d = Ài-16Xj -13Ak 1 
>> 
d.a = 21 => 4-80 + 134 = 21 
bd 
© 8 
d pi pt 1 
477.3 31*3 
[CBSE Marking Scheme, 2018] 
30. 





M—À À — "n 


- T— —— — —— — 


q J— 


_ [Topper's Answer 2017] 2 i 
2+sinx \dy 
Ly Jee ^ 4082 
1 cosx | 
Or faa? SS | 
1+y 2+sin x | 
Integrating, we get | 


log |1 + y| = -log |2 + sin x| +logC 1 
or (1+ y)(2+sinx) =C, 
Putting y (0) = 1, we get C = 4 

(1 + y)(2 + sin x) = 4 





3 1 2 
A=|[3 2 -3 
2 0. A 





lA] = 3(22) - 1(3) + 2-4) 


- AT exists. 
234 
Cofactor matrix of A = | 1 7 à 
<7 15 3 


1 


TA — AdjA 


A" 


i 21 -7 
=>. T 15 1 
174 2 3 


Now for given system of equations. 
d A 2 ix 1 
1 2 0ly|=|4 
4 => LS D 


(AX 2 B 
X = (AB 
X x (ATI. Air" zs (A1y] Y 


( 
-2 -3 -4|1 
X= is 7 214 
-Mi.7 15 315 
, [34 ] 
X = -17 |= 
A E 


x=2,y=1,z=-4 1 
[CBSE Marking Scheme 2018] 


IL H 


An . 
31. IJ, = I, | xsin rx | dx 
1 3/2 
= |, xsin mx dx el x sin rx dx 1 


T n^ T n? 
1 
2,1 
= p q 1 
[CBSE Marking Scheme, 2017] 
OR 
Ka al Za 
0 4 
Let i= Local, x js 
4 


Integrating by parts, without limits 
2x 2x 
Ip Ye 
ARA E^. et 
E J > Il > dx 


Ar 
el E e" lp» T 
= sin| —+x |.—-= [62% col V 
É d i3 cl Ft 


--6-3- =-17%0 1 | 
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| 
| 
| 


| 


tt t E OTA 


¡eeuu 


e? 1 t e? 
WE cos| —+x |. 
= sin 4 2 2 4 b» 


Js d e 


2x 


= 3 T 
(T Pos] 
S lie 2 4 4 
1 2x >» (5 
-= |e” .sin| —+ y la. 
|J 4 d 
ch Kg =cos| 2 
or (ie jj^ : D 
= 1 2 Jogi "bel, 
orl=ze lasin GA 
* 2x sin| E + x ldx 
NOW, j, e”. sm 4 
1 T T i 
= 2102 42sin| -+x SCH | 
| al? | 4 X l 
= dl Jasin x+ 7} -cos{ 2) 
-2sin + cos] 
4 4 
= je 2sin^ cos dE i EI 
EL 
J2 42 


- le 


a | 


Uu | 


1 


[CBSE Marking Scheme 2016] 


32. Given L.PP is: 


Maximize 


Z = 100x + 120y 
Subject to 


ox + 8y < 200 
10x + 8y < 240 
and x,y2 0 
To solve the LPP graphically first we convert 


inequalities into equations and draw the 
corresponding lines. 
dë 


40 
30 wll, 30) 
A(0, 25) 10x + 8y = 240 





Then, 


ad SY) 


D 


187 | 


y 
| 
| 





du _ „sinx E 


+cosx In d : 
T XE) 


1 
Let v 


Put t 
log t 

1 dt 

t dx 

dt 


— CO ina) ...(ii) 


sin (x?) 
x 


vin e 
E 
x 


- MES cos(x*)x tere Py") 
dx dx 
ET us 


"m cos(x)x'(1-- In x) ...(iii) 


(using (ii)) 1 
Since, y=ut+v 
dy _ du dv 


Therefore, = 


dx dx dx 





dy _ xu Sins + cosx In can + In x)cos(x*) 
dx x 


1 
[CBSE Marking Scheme 2018-19] 





34. Given differential equation can be written as 





2, dy - -1 
0,0) ad uu TT ie Cm 
Y 
O(0, 0) Z= 
(0,6) 






=i 
E dy , 1 -y tan Es 
dx 1+x 1+x 


















D 


. [Ha -1 
Integrating factor = e H° = ee"? 


es) 


(2, 3) Z = 26 (Maximum) 
C(3, 0) ~. Solution is y. "7? x = [tan gema l gy 


1+x? 
Hence max value Z = 26is obtained at x = 2and ` 1 
y=3. 1 
3. Let de xsinx = yes X plant x (tan! x— 1) He 1 
> Inu = sin x ln x 1 
= 1 du = sinx +cosx In x e y= (tan” re a BE 
x 


[CBSE Marking Scheme, 2017] 





Detailed Solution : 
| Sol. | E nx 


| (emt - Ms, $ (de y :——-—-————  ——"—— 
JL. (ec? "n ai: dy | EN A EEE 


Iran de. 


` no awn Ae mo como 
- t ——— ÁÀ HÀ vee. -~ mm. ata 


ean SONORA RRA EEEE EE SESSIONS RRE EE 
SSSA ORO OSOS OS aa SSI 





AA AAA — — A AAA 


— A een a —— e soona À A rl ——— I !À—- 





n Eh 





T dy + Py = Q Hence IG a Umar diffexenbicl «Mahon oluhon 


- 
| p z ! 
a AAA 
1 
1 


Bp OC 


1 
EA AGAR A L A RTT ABL UERITAS 





(OL y p^ 
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ES 
' Imbgrakon je = - JP fte "m AAA a 
Y | l " d tan ^c um | 
Ri e n ^ | 
TR lae I" [sx Qin fase doma SE | 
| de jrx) ^ $422 a migrar fodor] | 
| d [ga om x) e SES Los !x imu cC EE RN | 
| dx Ix. ——— 
j ac "- ae ee a 
is "bp tanx e, ofan - lov da. +e m ZO IA 
I | IC 
| le je” a du be li | 
| leg 
i | . u ! ee dëm eg 
| 3 
[Topper's Answer 2017] 
35. Suppose A : getting type B ghee 1 6 
E, : Ghee purchased from X p E, 2^1 
E, : Ghee purchased from Y Al" UN 4 . 1 , 6 
P(E) = 2 and P(E) = - 2721 
á 6 
A n _2 
(4 40 4 = xb 
NOW E >= on 4 6 86 
—L-— 
M d 71 
A 
p 60 6 E 
E) 10 11 l Therefore P e = = | 


From Bayes' Theorem — 
d | PEPA) Section-V _ 
DEI 


A A/E,)+P(E,)P(A ef 


! a K(p, q) and the given point is AQ, 1) 





d = 4p 


AK = V(p-2) *(q-1y 


o y 
e te EE 1 


. 
E 
ur, 
ke $ 
tu 





ne 





2 29 
d — — 2 —1 = 
ds d 1 (q-1) =0 


2 
2 
[Let S = AK from (i) p = 1] 
4 
2 2 | 
$3 = KR | ta- | 
Then | 
t point let us suppose S=T 
10 end neares P pe | 
q 
T= KR | try | 
hen 
T l , | 
q q | 
= 2| — -2 |x— = 
e 
For critical points T =0 2 | 
| 
| 
| 


3 
q xy = 
Jam 2) =0 


3 | 
> d =8 | 
p =2 NON 
To find the maxima or minima | 

2 
qu = Y | 
4 | 
3x2x2 | 
2 fag- 9 390 1] 
Therefore, T is least | 
From (i) qi = Ap | 
> 2? = Ap | 
> p=1 | 
Therefore, the required point is K(1, 2). 1 | 
OR | 
Given, xcos (a + y) = cos y | 
D e d | 
cos(a + y) | 


On differentiating both sides w. r.t. y, We get 


d LA os(a +y) 
D cos? (a y) | 
f derivative] | 


[by using quotient rule O 


_ Cos(a+ y) x (- sin y) * Cosy xsin(a * Y) , | 


cos” (at y) 
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EE 
cos? (a 4 y) 


dx sin(a 4 y — y) 


T dy g cos” (a+ y) 
sind 
" cos? (a ^ y) 
[- sin A cos B—cos A sin B = sin (A — B)] 
d cos? (a + 
or = - ctp .()1 


Again, on differentiating both sides of Eq. (i) 
tU EF X, WE Bel 








dy 1d 3 
— = — - 
dx? sin a dx corey) 
d 2 dy 
= x— — 
sina dy dif. dx 
1 ; dy 
= x2 tyl- +y)| x = 
REOR (a * y)[-sim(a t )) X => 
EN 2sin(a- y)cos(a * y) _ dy 1 
sin a dx 


d? oc 

. e = -sin 2(a* Y) 4Y 1. sn o cose = sin 26] 
dx sina dx 
d^y dy 

^S 2 + sin 2(a y). —U 1 


Hence Proved. 


37. The equation of the line passing through 


A(3, 4, -5) and BO, -3, 1) is given by 

















x-3  y+4 | z*5 A 
2-3 -3+4 1+5 

L6, ee - UE La d 
-1 1 6 

Then co-ordinates of any random point on the 

line AB is Q(-A + 3, X - 4, 6 - 5) 1 


Line AB interests the plane 2h ty t z-7 
Then 2(-—A+ 3) + (XN — 4) + (6-5) = y 


> DA6+A-44+61-5=7 

5 EE 

= 5) = 10 
Ai 1 


=> 
Therefore, co-ordinates of the point of 


intersection of the given line and the plane are 


Q(, - 2, 7) 
Now, the distance between P(3, 4, 4) and 


Q(1, -2, 7) — 
- [B-17 +442) +(4-7) 
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= J49 | 


2 


= 4443649 


PQ =7 units 
OR 


Equation of plane cutting intercepts (Say, 4 b,c) 


on the axes is Zug? = 1. with Ai, 0, 0), 
a 





plane 


B(0, b, 0) and C(0, 0, c) distance of this e 


from origin is 





CN 


uestion Papers, MATHEMATICS. e 


5 
or a pa 9p? | 
(i: 
! E 4: 
Centroid of AABC is TA = (y ha 
or a = 3x, b= 3y, ET OZ, we get from (i 
1,1,1_1 
or 9x2 t gy? NES ES 9p? | 
1 1.1 1 
Apt nc 
or x j^ 72 p? 


l 
[CBSE Marking Scheme, a 


L RUPIAH, 


a mm E mg , uu | 
| & / 0, b,6 nmm 
| e (0, 0,0) eee 
= Ahn cnbrold 3 AA A^ G T y 27 


sn fem ED 
z bud 
oan | 


a b 0] .——— 

— Ow 6 e^ LLL 

| a-a) (bo) -y[(-0e) +2 Cob) = 0 
—_ 

| + ab = 0 


aba -abe + WY 
gula bam + GC: 
| distana a the or gin Ate Ms. platu." 








EE 





d 


dE tan x )dx 


d 


eeh 
(er 


(sanno 


i tanx =P 
bk secx dx = 2tdt 
dt 
j + tan’x = GES 
dt 
t= 2t— 
i+t p 
2t 


(Using tanx = MNT 


cot x 


Put tan x = P 


ee 
dx = qun 

















II 
N 
ra 
SE 
D 
2! 
— 
[ 
+ 
AO 


2 t 
It M LS 
E 


Commonly Made Error. 



















e Sometimes candidates make errors in 
substitution and simplification which leads 














errors in further simplification. 
AAN e 
va 8 Ü 141 l| Answering Tip - 
1 2i | e Learn to substitute and simplify trigonometric 
= a | equations. 
| OR 
j 1+1 1 di | Put sin x- cos X = t, 1 
8 j 21 +? It | (cos x + sin x) dx = dt. 
| ] -sin2z =f 
da | when x=0,t=-1 | 
a | 1 
4 
let Er TINI 
| 
14t | Ke ji ^ sinx +cosx 
2| P og | o 164 9sin2x 
1+ t“ | A 1 di 
r | 116+9(1-1) 
t | 0 1 
bei = | —_-__ 1 
= 9 OHE y | L 125 - 9t 
i 1 | 0 
P-—42-2 | 21, 5*3 1 
l | > = gg Sc) 
1 
ee "o y 1 | = alt: log— d 
I= 3 x: | 30 
eH +(V2) | = E or er? 1 
| 
l | Scheme 2018] 
2. -y- HE = dy 1 | [CBSE Marking Schem 
d | 








X 


ATH 
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Detailed Solution: 





Le... 
(6+@ aim ax 
Gut | SÉnx — cot x = E Ed 
0 (4HR + Sn a) d - dt | 
| Rhe (ata = dam c 8 | 
ve. 7 E - | 


ANA AUA ia EE 


NE. Sfn ax d i 
Bin at. = bos 





"i e + Unt) 


-f "TIC | | | ! e € 


| 


f° 

4 &@§-92" 

ue PEZ PET 
° Aë I^ 


I! uu 
(084-355) 


i a 
Lo 
a 
| 
] 
| 
i 


a (sto MM 8 
| ok +4 /% 8 l o u | 


Js] oo 


3,75 [natal misil] 


[s] > [21] 


‘= 
[os 
E 
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MATHEMATICS 


Self Assessment Papers 





Self Assessment Paper-1 


PART-A 


section-1 


L 
2, 


DN ux Q 


Nn 


Www, 


Domain of cos”? is [-1, 1] 
If A and B are two non-empty finite sets 
containing m and n elements, respectively, 
then number of surjection from A into B is 
"C, x m!, if n » m 
0 ,ifm<n 


, Range of Ris (4, 3}. 


Expand the determinant, to get the value of x. 


. Equate the corresponding elements of given 


matrices as both are given equal. 


3 
. Make equations and after solving, we get x = E 
- H 
y 5 
. Put tan? (2x) = sec? (2x) - 1 and apply the 
property 


b c 


lagar = Í axe | fada e cet 
OR 


4 4 
Write [Ix-5| dx =| -(x-5)dx. 
l 


] 


ey log rule on y ie., write y = log (1 - x’) - 
og (1 4- x^ and then differentiate. 


A OR 

er = highest order derivative occur in | 
*quation | 
Degree = 


power of highest order derivative 





————— —Ás——M as 





| 


| 


| 
| 
| 
| 
| 
| 


11. 


12. 


13. 


14. 


15. 


16. 


Differentiate the given curve to get the slope of 
tangent, then find the equation of tangent. 


Since, tangent to the curve y = e% at point (0, 1) 
meets at x-axis, then put y — 0 to get the 
required point. 

OR 
Put LHL = RHL to get the value of n. 


EI 


Unit vector r= 


~ 


OR 
Slope of curve, y? + 3x -7 = 0 = slope of line, 
x-y=4 
Ifa, b, care direction ratios, then direction cosines 
a b C 


ds dei ARA Jab ac dd p ec 
Vector equation of line is r = a+b 
EUN A 
dü 410° 
E E 
J/19' Jg 
P(ANB 
P(B) 
valueofP(ANB)intermsofp.Thenapplyformula 
P(A U B) = P(A) + P(B) - P(A ^ B) to get the 
value of p. 


Apply vector rule and get 5a = 


Direction cosines = Tig’ 





Apply formula P(A/B) = to get the 


Using formula, 
P(A ^ B) = P(A) + P(B) - P(A VB) 





and 


To 


D ———— 





samp 
AL CBSE 
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PART-B 
Section-III 
x+1 x+2-1 dx 
PALTA i Sege E 
ge Lee +3) | ened) 
1 
1 E 2 
= ae [ie (x3) 
OR 
gt 
Put an | aii | = nc - 23 7 PP ` 
1+x-% 
and integrate. 
22. Apply variable separation method. 
23. Order = 2, degree = 3 ] 
24. Anglebetween vectors 7 and b is sin = H H 
(5 b)x (b +e) 
25. Area of parallelogram = ale +b)x( 
26. For independent events P(ENF)= P(E).P(E) 
OR 
Apply Baye's Theorem to find the required 
1 
probability. Here, P(E,)= 2 = P(E,); 
D 
P(A/ E)» — 
(A E) * 309 
25 
d PAE — 
and PLA/E)= 7090 
27. (Or Part) Differentiate the given curve two 
times w.r.t. x. 
28. Put f'(x) < 0 to get the required interval of x. 
Section-IV 
29. To show f(x) is one-one, show f(x) = f(x) 
=> Xi = x] 
30. Put yin the form y = glog (cos) + tan”! dr and 
apply chain rule of differentiation. 
OR 
Check the value of objective function Z = 3x - 4y 
e ^ corner points to get the maximum value 
31. Write the given differential equation in the 
form tech _ Ax dos 
dx 1er P7 qd P ehe a linear | 


le 


32. 


33. 


35. 


question 


papers: MATHEMATICS Clas, 
"A 


d 
quation of the form “y +p 


qifferential e à; * Py o 


. creasing, f(x) > 0 


in 
f(x) «0 


Fo decreasing, 


For strictly 
put tan * =1 


t 


AUN AAA 
ma Je 


= d 
Now, 12] 71 [ 


OR 


ion method t 
apply partia — o Mie ih, 
given integral 1.£., 
x? +X +] A Bx. 
a 
Let (x42) +1) x*2 rj 


3 2 
solve for A, Band Cas ^ 7 57 B= and C=! | 


x 4x*1 


d 
Now Jemen 





1r d 
EE Si 
54 x*2 54 x^ +1 5* x«l 
Put co x = cosec? x - 1and apply integration | 
formulae. 
OR 


Solve LHS and then put it equal to RHS to ge 
the value of a. 


Section-V ` 


36. 


af. 


38. 


fa d 2 
8 -19 6 | and ge 





d 1 


Az PE: 
Lat "In 


E 14 A 
solution x = 1,y = 1,z = 1 
OR 
Put LHL = RHL = f(1/2) to get the value ofp 
and q. 
Vector equation of the required plane i 
rn=an , where n = ABx AC 
OR 
To show the required, show that there exist? 
plane passing through intersection of pan 
X + 2y + 3z = 8and 2x + 3y + 4z= 11 contains 
the line EH A arl 
1 2 3 
‘ad oul 
Draw lines from given constraints and find 5 
corner points of feasible region, i4; 4% 


(15, 20) and (2, 72) value of Z at corner poin" 


yint? OR 


pl t 


195 


) and 
e of z at corner 


feasible region Le, (5, 0) 


(0, 4) Find the maximu 
points, 


, (6, 0), (4, 4), (0, G 
m valu 


Self Assessment Paper-2 


PART-A 
1. put al 2 =-1 
», Range = (8, 27, 125} 


bd 
1 sc, 
3, Taking 2 therefore H | € R. 


A (adj A) = |A|l and |adj A| = Lal 
Symmetric matrix as A' = A 


Ay = CA Ay = A, Ay = EN A» = 1 
Write 4.3" = 12% and integrate it. 
OR 


Put | - [25 





6 

X 
— dx = | tan‘ x sec* xdx 
cos? x 


Now, put tan x = f 
8. Apply variable separation method 
OR 


ol Pax 


LPs 


9. Find value of o at x e to get the required 
x 


result. 


10. Apply properties of dot and cross product to 


get the answer. 


A 1 2 
For coplanar vector, put/1 A -1|=0 and 


à -1 A 


solve the determinant to get value of À. 


11. 


12. The distance of a point P(a, b, c) from the 


plane Ax + By + Cz + D = 0 is given by d = 
Aa * Bb Cep 


VA" 4 B^ t? 
OR 


j sible 
Find values of F at corner p of fea 
region and select the minimum one. 


13. Line parallel to 2 4 ] *3k and passes through 


5,-2,4)is 3. 2-4 


l 3 


— 
—- 


1 
14. Area of triangle = 5 | Product of sides | 
= 9k sq. units, 
OR 
Function is differentiable if Rf'(0) = Lf'(0) 
15. Number of cases where 


getting sum of 5 are : 


{(1, 1, 3), (1, 3, 1), (1, 2, 2), (2, 1, 2), 2, 2, 1), (3, 1, 1)} 


16. p(A|py=2(A%B) 








P(B) 
Section-III 
- 1 if 
19. fs Bll gy Ji fro 
x-1 sek if xe] 
20. A is transpose matrix of matrix A. 
21. For increasing function, put f'(x) > 0 
OR 
ay 
Slope of tangent at (-1, 2) = rA 
at (-1, 2) 
+1 
Slope of normal at (-1, 2) = D 
dr at (-1, 2) 
22. Putu = x%8* and v = log x 
du dv. du ` du / dx 
Find D and d then a 


OR 
lim f(x) = (2) =k 


23. 


a 1 ` d E , 
Apply property | (x)dx | f(a x)dx 
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"A 





x41 1 1 2 
paa otro dx 


25, pap. POH 





P(B) 
26. Square both sides and then differentiate. 
27. Area of parallelogram = E 
28. Using |a b[ -|a-bf = 2(Jaf AIR) 


Section-IV 


29. Show f(x;) = f(x) = x = y for one-one. 
30. Putx = cos?0 


l OR 
Since, f(x) is continuous at x = 0, then put 


lim f(x) = f(0) = lim f(x) to find value of a. 


x>0 


31. The differential equation is homogeneous, so 
put x = vy to solve it. 


OR 
The given equation is a linear differential 
equation of the type ats Py =Q 
x 
32. Apply of region bounded by the ellipse 


2 2 


x y 7 4 
—- rz] - SELWEN 
28 16 is A d ydo ten y z d sf, 





34. Sum of surface area of sphere and cuboid 


S dei 2) 42x24 2% 
= Agy* + Se? x P Sum of volumes 


| 


of sphere and cuboid, y — M m» 
3 SC 
3 


Now, express volume in terms ot, 
areas of sphere and cuboid i.e, 


1/2 
Gud EZE Ka 
6 —. 


u 





6 
Now, differentiate wrt. to + " 
conditions for maxima/minima. apply 
X —X " y-y z~ z, 
T, 

ag b, C 





1 — 


Two lines 





and 


X-X, Y-Y: Z-Z 


— 








will intersect, if 
XX W.-Y 2,2; 


A, b, C 


Section-V 


36. 


37. 


38. 


Area of the given triangle — : | ABx AC 


Le, (20, 80), (40, 160) and (20, 180). Plot the 
lines and find the corner points of feasible 
region. i.e., (20, 80), (40, 160) and (20, 180). Find 
maximum value of objective function at COrner 
points. 


OR 
Apply Baye's theorem to get the required 
probability. Here, P(A,) = 3 P(A,)=4 


— — 


PA)». FAI A) —-, PA A)», 
P(A/A,)= E | 
Find A?, A? and substitute there values in 
equation A? — 44? - 34 + 11] to show it is equal 
to zero. Finally find A" by writing A! = - 
(3I + 4A - A?) 

OR 


! 4 1 
Find A Tai (adj A) and then obtained values 


of x, y and z using X = 47 B, 





x 


pints 


Self Assessment Pa 


ECH =$ OS = — 
j, Put cos” — 


Tz 


0 8 |1-cosó — 11. 
Now, apply formula ka? y 1+cosQ 5 


the value of x. 


The smallest set of relation W 
^ reflexivity, symmetricity and tr 
required equivalence relation. 


hich satisfies 
ansitivity is the | 
3. Range = square term of given relation. 


4, Determinant value of ske 
is always zero. 





W symmetric matrix 


5. First find the product of m 
find the determinant valu 


6. Equate the correspon 


atrices A and B, then 
e. 


ding elements of | 


matrices | 
to find the values of x and y. | 
7. Write the give integral in the form 
l- dx 





1 dx 
xd and inte ate. 
Sars! Ry s 


— 


s 


i at 
Since, diagonal of rhombus bisect each pn 
right angle, then EC - EA and ED =- 


8. Find = ; then Slope of normal = a | 
x d 
d at (0,2) | 
OR | 
Find f'(x) and Put f(x) = 0 and get value of x = | 
b 
1 Find f'(x) at X, Which is Sreater than zero. 
Now, calculate least value of the function at x 
- [b 
Na 
3 3 
di J = es — — tan” B 
19^ 4x? 3| 
OR 
à 2 2 
Kes +1)dx = | Pdx+ | Lax =1, +1, 
$ -2 -2 
l, is odd function, so I, = 0 | 
10. | 


15 
| 
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rna a o Te e 


| 
PART-A | 
section-l  — | 


per-3 


A 
B D 
E 
Here xb = (3j *4j- 5.3; +47 45k) <9 
OR 
The required equation of plane rxeg Where 
Xx 
X = —— 
|x| 
12. 6z-cog is 
|a| |b| 
13. Vector of Magnitude 5 units in the direction 
Opposite to q = (5 
a 
14. ixj-f, kk -1 and i sed] 
If A CB, then Ang ~ A= P(A n B) = P(A) 
OR 


Find minimum and maximum value of 
objective function at corner points of feasible 
region, then sum it 


to get the required answer 
16. Put >P i=] 
i=] 


LEE EP p uq 


PART-B 
Section-III | 
19. Show f(x) = f(y) 


does not imply x = H to prove f 
is not one-one. 
dy d^i 
20. Find ER and PE then put these values in the 
x x 
LHS of given differentia] equation and Show it 
is equal to zero. 
OR 
ea ES 
(mn LEE Lu —À cosx) 
cosx+sin x sin x 
COS x| 1+ Soi 
COS x 


3 n 
in) 1+tan x 





it a, Y ww 6 a pe A 
KE "t An 
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) ds 
OR "A 
21. If equation of line 5.4. = the curve | To show R is an equivalence rg 
q n of line - + ; =1 touches "eflexive, symmetric and transitive in, , 
— hoxa 
gece y "x put x = 0 and get p Re 30. Put LHL = f0 ) = RHL to et the y alue | 
n OR 
Now, find the slope of the curve and slope of dy d 
line at (0, b) and show both are equal. Find dx and —, then find Y ` dy) 
D a" "A 
22. Area of parallelogram = Lu po kV " 
ji 4 
| 24. Numbers divisible by 2 and 3 both from the | j| 
| y 2an O ue the given differenti 
| first 50 natural numbers are : (6, 12, 18, 24, 30, 31 Write ie d 2e” +1 ` Nei On i 
| 36, 42, 48) form == and a 


8 


Required probability = Sc separation method to — Solution, 
3 


25. RHD. = Ben AC TO 


x0 h 


_ 4. [2]0+h]| 43] sin(0+h) | +6]-6 32. x, P 
y E h (4, 0) (4, 0) 


. 2 2 
sin x- 
26. | X—COS X 
SIN X COS X 


dx | tan xdx — [ cot xdx 


1 4 
Areaofshadedregion, A = | ydx = | de 3 i 
xs 4 





27. a a 
33. Apply property, | f(x)dx = | f(a-x)dx 
0 0 
P 
| 34. Volume of cylinder, V = gH h 
Area of shaded region, A = | | cosx | dx 
0 Total surface area of half cylinder 
E . sean Jeter 
=| cosxdx + | (—cosx)dx 
0 : Express S in terms of V as : 
J d KE: (DESCH 
28. Find = and put the value of e in the LHS : 
x x 
EE: -—- 
of given differential equation to prove y = ax + Find - and put - = 0 for maxima/minim. 
2a* is the solution of differential equation. | j , \ 
OR 35. r=Ilsin0,h =1cos0 ! 
No. of elements of 2 X 2 matrix = 4 Vz zech = UU sin^ 0cos0 
«. No. of ways to write 1, 2 or 3 at 4 places = 3* — 
` _ minim. 
ctian-T\ Find % and put Y = 0 for maximal 
Section-IV put ` 
29. For reflexive, show aRa V (a, a) e R — 


For transitive, show aRa, bRC 2 aRc V (a, b, c) e | 23 
36. PutX 2 ACto get x =0, y = 5 and z= 


h, 
E 


Po 


Hints 


37. 


38. 





i ] ), 10) and 
E ?gJIOn Le, (0, 20), (20, 1 
a te oat oie the max. value Of Z at 
(25, weg 
hese points. 
OR 
Apply Baye's theorem to get the required 
probability. 
, Lt e 8 
Here, ieee " P(E) P(E) and | 
ja? E)-2,1 
UNS =e E P(A| >) 4 3*2, 
4 2 
AM 
P(A | E,) "en 
Cartesian equation Of plane js Biven by 
Ix-1 y-1 242 
| l -2 3 |=0 


0 1 3 


xu EN 


a=3{ 12-b 


— 


> ) 4 and b are Natural n 


Umbers, a 
must be multiple of 4. 


ms]. Sin” KE? u. 


Domain = {2, 3, 5}. 
Diagonal elements of Skew Symmetric are 
always Zero, 

ladj A| = Ap" =1 


, Where 
Square matrix. 


n is the Order of 


When two Vector 
both the 


differe 


Sa an 
vectors are In s 


nt magnitudes. 


d b are collinear, then 
ame direction but have 


3 -6 1 
If vectors are Parallel, then put 2 4 À 


Write line 1 as - 


€ — 


y z-d 
1 


Aa 


15. 
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stanc een two Paralle] 
A Danday + by AA 
d = |d, ^ | 
a^ epi. 
OR 
If the line Ntersect hen e 
, Y have common 
t. So, 
Poin So, for so lues of 3 and y, we must 
(3 + ay; WEI +(-4429)7 = (5 + 3u); 
WEEK (6u) £ 
Now, equate the Coeff; Ents of ; j and k to 
Bet the value of} = _ and y= 
Finally Put the value Of Xin 


tO get the Poin 


NY Biven equation 
t of intersection. 






and line 2 as . ae 


x-d' 
—— 
C 


Since both th 


e lines are perpendicular then aq’ 
11 + ce = 0 


Put xi + 1-3 = 3i - jak 
-2 and > = -] 
Here |ax5| * 15s lali 


Es gs 


| sing = j 
First fing P(A ^ B) by using P(A y B) = 
P(A) + P(B) . P(A ^ B), th 


en calculate 
P(An B) 

P(A/B)= 

PDT NS 

Probability of Setting on even number on a die 
and a spade Card are in Pendent events 

For two events E, and E», Which are 
Independent, P(E] A EA = P(E)).P(E,) 


dx dy dy " dy / dt . 
Find di and T dx Re: and then find 


d “y 
dx? 
OR 
Slope of tangent = FJ 
dx at x=] 
Do integration by parts. 


200 OSWAAL 
OR 
= (ll. 


| + cos MI 
ation in the 


Put x + sinx =f => ( 
16. Write the given differential edt 
dv y ; “om 
form —-— = =x, which 15 linear. 
dx Y 
OR tion 
E : a * hes 3 ¡ > la lC 
The point which does not satis!) the ineqt 


2y + 3y - 12 < 0 is the required point. 


PART-B 


Section-III 


19. Toshow f(x) is one-one, show fog) = 692 7 X) 
ng elements to get the 


20. Equate the correspondi 
4 = 2a and 3b = b+ 2 


values of a and b1.e., 4 + 


21. Put/'(x) = 0 to get value of x 


Show f"(x) < 0 to prove fis maximum at x 
Then find max (fx) = i 
e 
23. Here, l| - |b | - |c| and ib-0-bc-ca 
24. Let c xi+yj+ zk 
(i) 


Since given ac=3=>x+y+2=3 

-b > (z-y)i Jd (x - z)j T (y - x)k 

= j-k (i) 

cients of like terms of eqn. 

y and 2. 
2 


~ 


and axc 


Now, equate coeffi 
(ii) to get more equations of variables x, 


Solve them to get values of x = 2" y=2=> 
Finally substitute these value of x, y and z to 
get C. 

25. Probability of occurrence of at least one of A 
and B is P(A U D). 
Also, A and B are independent, then P(A U B) 
= P(A).P(B) 


l l 


EC es 





26. Write 1 = | 75 S] 


Then put = hal 
" 
OR 
Here f(-x) = -f(x), so the given function is odd. 
] 
Hence, feosxtog| 13 as =() 
E Jr 


7 


= 


| 36. The equation of the line pas 


n Papers, MATHEMATICS d 
B 


e Questio 
27. Put un Tu = y and apply variable Sep d 
ble 
method. | «, 
Put i^ = i and differentiate 
ang Puta ` 
~ SR 
Put lim f(x) -k 
section-IV 
29. Show the given relation is reflexive D 
and transitive. " 
30. Take log on both sides and then differen 
, , ' Tenia 
31. Write the given differential equation in " 
i | 
2 dy=-dx and apply va, 
PT ep s Pply Variabl, 
separation method. 


32. Put y= y or 2xdx = dy 
Now apply partial fraction to separate " 
N 


and integrate. 


= 0 and get values of rook 7n 


33. Put Til Tr 
E 


l : „_ db 
obtain local maxıma at dere and loca 


" 1 
minima at X = SC? 
OR 
Construct cost function, C = k(3x? + 4xy) 
Where, k is constant of proportionality 
Also, cu = V(Constant) 


_ 2 V 
Now, C= E DEI differentiate it to 


get the maxima or minima. 

34. Put 3x = sin 0,0 = sin”! 3x 
+. y = sin (sin20) = 20 = 2sin”! 3x 
Now, differentiate it to get the answer. 





OR 
Calculate ey Y and then obtain 
dð dð 
H (27 dü 
dx Äis \dx/d0),_« 
3 3 


35. Puttan’x=t= | = 7 | EA , NOW integrate it 
3*1- 


Section-V 


AO deet 


sing throug’ 
point (3, - 2, 1) and parallel to the given line? 


x-3_y+2 2-1 i 
a 3 17 


pe 


d 


pd 
pp 


a 


10 





Hints 


37. 


OR 


tion of planes through the intersection 
Equa 


Of | 
the planes . . . 
[r.(i + 3j)- 6] + Alr.(3i- j -4)] - 0 
Here order of X is 3 x 2. 38. 
a b 
Let X=|c d 
e f 
7 g _ 
a b 124 8 Y 
e f 11 10 9 
Now, multiply and simplify to set values of 
So ==Ac=2d=0e="5 pg 
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O 

(i) PO) + P(1) + P(2) = 1 

^i E = P(0) + P(1) 

lii = ) = PO) + pay 4 

BY) PX > 2) = pay * ICD + PO 

id E ES and fin POints of 

easible region and Calculat bi 

value of objective func at i ner pointe 

OR 

Here, S = Wb, bn. ($1, $3), (br, q^), (31, but 

A = Event that Youngest is l= uc 82, (g b) 
= Event that atleast omne is a gir] — M 
1 82), (gi, } "Së dAn 
= Event that both are girls = iSi 9>} 





11, Area of AAOB — dë 
Section-I - 8 
V. P(A/B) = P(AnB) 
‘ am Tl n n P(B) 
l. Write cos| 27 — COS} —=4 2 |. Sir) ZX 
5 2 10 10 Le a 
13. Required Probability = ARD ES C 
2 Given(1,3)e R and (3,1) e R, but(L1)e R p el 
3. Range of given relation — 14, 9). | 
4. If number of Columns of P is equal to number | 14. Write I = | tan? Vida HOW do Integration by 
Of rows of Q, then order of PQ is defined. | parts. 
| 
Comparing the ©orresponding elements. | 15. f(xyal* > x20 
5 IfAisa Symmetric Matrix, then A! = A a , x< 0 
~ 33 
6. I3AB| =o |A| |B| - 16. For Strictly increasing F6) 50 
Expanding both determinants and firid x, OR 
-= MN dy - d'y 
a Position cto E 3(a + DÉI Lie 3p) Put EE 0 to get y = 1, then calculate di atx 
3+1 = ], to check maxima. 
9. Given equation is of the form rn=q ; Where dy 
represents the distance of plane from the Finally, maximum slope = m 
Origin, B 
9. 30,2 70-29 2-0: ang +2 
= Üare two planes. PART-B 
OR 
Points lies on the vertex of the boundary of the S ection-III 
feasible region. B 
10. A unit vector parallel to the sum of vectors — 2 
sum of given vectors 
——__ 6iven vectors. 


| sum of given vectors | 


Put V3 = tan = and Decent 


20. Forsingular matrix, put |A| =) 























Que 
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31. Let | 
OR (3sinx - 2)cosx dx = | (3sin x_ je 
H 1 8 1 1 1 lio cos x -7sinx sin? x 7 in Os% 
“S [AB] 6 [A]BI 6 Putsinx=yorcosxdr=dy ep 
" , separate integral USing pa... 
21. Putf (x) = to get the interval tee it using suitable jn 
OR la. Stati 
formu Dn 
Find % ang 2. | 2 ` l dy / 4 32. Write given differential equation i | 
at at d ax ta dx / dt 1-0 2 e"! the | 
" "a : ` dx LY E | 
[a+b P +|a+b f= 2(laP ër form a ei Which , 
OR homogeneous form | 
Required Projection of a on b = =) | Solve the above by putting x — Uy >, d : | 
H i| 
23. Equation of required line is 04 ya 
XX, = y — V _ 2-2, i 
27 YY z-z 33. Ax+y)=36=>x M = 18 ...(i), 
where x = length of rectangle, y-b | 
24. Probability (Agree) = P(both speaking truth or | rectangle readth | 
both telling lie) | x | 
, sach Also, At zs Tse r=— ...(ii) | 
25. Order 5 Highest order derivative present in | àn | 
the differential equation. | Now, express volume of Cylinder in terms of | 
Degree — Power of highest order derivative . 1 e 
| using eqs. (i) and (ii) as V = — (18x? _ $ | 
26. Write cos 4x = cos? 2x — sin? 2x | Ar | 
27. Put1 + x2 = += Ar = di | Now, apply maxima/minima method to get the 
| required solution. 
28. Apply formula: | a” = lors | E 
| Put f'(x) = 0 and get values of x = 0, m, a 
à | 
Section -IV | Now check f"(x) for these values of x to find 
| SCH 
29. Show given relation is reflexive, symmetric | EUR aue FREQ 
and transitive. _ ¢ 2x(1+sin x) 
34. Let I= | Ay 
7 “ 1+cos* x 
30. Get LHL = 4 + 3and RHL = > 
f f 2xsinx 
ge — — —— dx z +] 
Since, f(x) is continuous at x = 0, J 1+cos? x J 1+cos? x hs 


therefore a + 3 = 2 = 


b 


OR 


Let u = 3?^* and v = (sin ycosx 


theny =u +v 


foru = x""* andy = 


sides and then differentiate WELL x to get eu 


and E respectively. Find 
x 


(sin x)°°* take log on both 


dx 
dy du dy 
o der 
dx dx dx 


| 
| 
| 


I; = 0 (being an odd function) 


35. Put lim f(x)  f(0) to get value of p. 


Section e Sc 


1 


1 
36. Here A =a ean) 


1 X and 
where 5(At+A)) is symmetric matrix # 


1 
DM — A^) is skew symmetric matrix 





Hi 





ints 


| OR : 
OR | A 
POE IP -—. 
1 (adj A ) then solve the SP dd | P E, in H 
wii AT -—— pt | O AE 
Find | E lues of x ( a | A A 
on by using X = A B to get va FPE: Je GSP E 
pa E 1.3,4) i 
dini EH 38. Draw the lines and mark out the feasible 
7. 
3 region and its corner points i.e., Q S) (2, 2) 
10 . e 
and 37 0 | Finally find maximum value of Z 
at corner points. 
SP, (x, y, z,) | OR 
Equation of plane PQ is | No. of coins with head on both sides = (n — 1) 
ua 
4 P A No. of fair coins = n + 2 
x*l y- == -A(say) L p . . 
1 —2 0 et Ex = picking a coin with head on both sides 
Now, co-ordinates of point Q lies on the given Ez = picking a fair coin 
plane. 


A — getting a head on tossing the coin 


Get P(A/Ej) = 1, P(A/E,) => 


It will give you value of A = n 


Substitute this value of A to get the co-ordinates 


| 
| 
| 
| 
| Apply Baye's theorem to get required 
of Q. | probability. 
Since, Q is the mid-point of PP', will glve you | 
coordinates of P' i.e., (2 ae f | 
| 
Self Assessment Paper-6 
P ART- A 6. Expandingboth the determinants and obtained 
"" | value of x. 
section-1 = 


OR 
Expanding along Ry, we get | A |. 


1 ¿AX b 
1. Write 2 sec! 2 + sin”! (3) =2 sec! (sec z) ,| 7 Vectors are + 





— 


lax bl. 
8. Required equation of line is 
sin! (sin e A A A e om a 
6 r=(1-]+2k)+Mi+2j-2k) 
2. The relation congruent triangles in the 9. Projection of A and Ë — ab 
Euclidean plane is an equivalence relation. Di 
3. ES ^ A 
Range of R = (4, 9, 25, Re ppe" 10. Find a and then 4a. 
4. Number of possible matrices is 2”. ¿| aL i 17 =k-k =1land ki =~] 
Comparing the corresponding iih 
both matrices and find the values of x, y and z. 12. Useformulae, P(B / A) = P(BOA) — 
OR gege 
Multiply by 3 in A and subtract the matrix B. 


= P(A) + P(B) - P(A n B) 
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x | 
[= | -== dy | 
p Let : 
13. Hee =O!) _ PAB) e X+x TA 
UE ie OR 
Now, put ui 
14. Put sin x = cos{ Z | d 
| x : y 
2 on Lety= Heli") and find SCH 
OR | 
Anti-derivative of g(x) is f(x). | Ge 
15. Degree = 1 | d 
OR | Find dx x =0 
Differentiate Y W.r.t. x two times. | Let u = sin xand v = cos x 
l6. Let f(x) = 3. | 
e f(x) X 18x2 + 96x | D du Se dv T" obtain du duj 
Now, put f(x) = 0 to get values of x = 8, 4 Fin dx dx ' do ~ ZS 
check the value of f(x) at 0, 4, 8,9 to get absolute | 1 dy 
minimum value. | 28. For slope of line parallel to the X-axi 
| dy ` pu 
| -2 =0 
PART-B O k 
Section-III | Sechencty 
ME | ive, show aRa V 
19. : i ) = f(3-4) =5 | 29. For not reflexive, s IG ae R 
f(z) is many-one because f(3 + 4i) f(3-4i) =5 For not symmetric show aRb bRa ya ; 
5 -1 3 | For not transitive show aRb, bRc + aR; Via} 
20. A=|9 2 5 ER in 
H <] «3 | 30. Write the given differential equation as . 
OR © dy xtdy ` 
Let P = AA', Now prove P' = p | A xy , which is homogeneous 
Similarly, let Q = AA' and prove Q' = Q. | 
1. 1 1 i Ty = | d L 
21. Write equation in the forme dy = ei dx | Now put y = ox and dy do OD 
Use variable separation rule to solve it. | 
"Um fe V1+sin2x dy -fe \ (sin x + cos x)? D | OR 
. Pu tee ^ q ^ 5» —üUL | 
1+cos2x àcos x | Given differential equation is linear differential 
Ss + ah | dy 
23. Here, 11- 3i ` 3(121 + zn 1(Ài +37) | equation of the form d Try 
o | P 
24. Area of parallelogram = |axb| | where, P = > E and Q 7 x^4-2 
| TX 
25. Let E, = both the children are boys | [2 
| — dx 1 
Ez = One of the children is boy | LE setz - Tae 
| x 
E5 — the older child is a boy | d sol 
| and solution is ej 
Now, calculate (i) P(E,/E,) (ii) P(E/Ez) | STEE 
| VII EI: 
- oom | WF) = [Qx Ltd 
P ere, sd TE | l -- 
lef 8 3l. Do Integration by part without substituting the 


1 -] a _ TU 
=> > [tan (2x) | "3 
Simplify to obtain the value of o 
OR 


AAA ELLE OLED EEL EL DLS EOL LOPE SRDL AERIAL ID PORES Deepa pan t A A 


limits (e. 


RT it 
I= ges as Eo) Ze) 
5 4 4 J 


Now, substitute limit and simplify. 


int» 
Hin OR 


A KK 


| Section-V 
3/2 — qt | e 
10 | 36. Write the give 
put Bae n syst , 
3 un dx = a?" di | ioa ystem of equations as . AX — p 
or 2 | | ~ Y YxY (4 
2 32 | aji 2 -2 | y|=|9 
3 dx = — A dt | 
- Vx 3 | 2 1 3]|z 1 
$ 
h? | Now, X = AB and get 
as ce | _ get values x =3 y = _ 
39. Here, v=nrhand r 4 | Mis 7 SS 
h? | OR 
2 oe m i 
"T d ar | | Det Ey = Selecting bag A, E, = Selecting bag B 
" | A = Getting e red and one black ball calculate 
dV | P(A = 7 
t — -0 to get value of h=—— for | (A/ Ej) 2 — and P(A/E.)- 4 
this value of h, get maximum volume (V), | get apply Baye's theorem to get the required 
OR | probability. 
at h= Bei | 37. Let required plane be 
l l | aix + 1) + b(y-3) + cz +4) =0 
hy XY 15 34 —x | Since, plane contains the given line, so it will 
33. Area (A) = 4 6 | also contain the point (1, 1, 0) 
| 50, we get two simultaneous equations in a, b, c 
Where x is the length of one piece. | ie, 2a-2b+4c =0 
AA AA | and a+2b-c =0 
Now, find ES and qe and apply conditions | Simplify these equations to get the values of a, 
u ^ | b and c. 
of mado) pnma. | 38. Draw the lines and find corner points of 
| j B | feasible region i.e., (15, 20), (40, 15) and (2, 72) 
34. Get point of intersection of curves as | €^, | and calculate maximum value of Z at corner 
| points. 
d 2 il R 
. Calculate "H for both the curves at pe aè) | O 
dx | | Since, the required line passes through the 
and put them equal to m; and mz, respectively. | point (1, 2, - 4) and is perpendicular to Hie 


given two lines, then use the condition 4,4) + 
bib, + 01027 0, to get 
36 — 16b + 7c = 0 


| 
| 
Show m.m» = —1. | 
di » pu 
equation of the form = + Py 2 Q, where P = 2, | 4rd 3q + 8b- 5c = 0 
| 
| 
| 
| 
| 


35. Given differential equation is linear differential | 


Solve the set of equations of get the values of a, 


di ^ b and c. 






Self Assessment Paper-7 


R = {(2, 3) & 2), (6, 1) 
OR 


valence class [(1, 3)] 
-(uy)eAxA:x*t3-2ytl 
-(xuyeAxA:y-x-2 


equi 


nce relations 15 | 


o. of equivale 


1. Maximum? Sg 


: Axis R- 
a Domain of sec * 
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i pap 0 0 
, Here, |(adjA)A] =] AJ] = 0 |A| 0 
0 0 JA] 
[A] 0 0 
> adi Aan |A| 0 
0 0 JA] 
9. Simplify the given matrices to get 


10. 


il. 


12. 


13. 


14. 


ED. 


16. 


i 6 ] [5 6 

1 2x42] |] 5 

Now, equate the corresponding elements to 
set the values of x = 3 and y=3. 


Put kA = 0 4a 
-8 5b 
3k 


Di 0 7 0 4a 
2k -5k| |-8 5p 


Now equate corresponding terms to get values | 


of k and a. 
OR 
Multiply by 2 in matrix A and subtract B. 


Find the cross product of given vectors and | 
put it equal to zero vector ie., (i4 0j+0k to | 


get values of p and oa 
Required vector 


r =(-1+3j+5k)+A(2i+3)) 


equation of line 


Use formula, a.b = a cos0 


OR 
Objective function is always linear 
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Si 


PART-B 


Section-III 


19. 


20. 


21. 


| 23. 


is | 24. 


| 25. 


The direction ratios of line joining the points | 


(1, 0, 0) and (0, 1, 1) are : -1, 1 and 1. 
Vector equation of the given line 


à =5i-4j+6k and b-3i-7j 42k 


P(BnA) | P(ANB) 
P(A) P(B) 


IS 








P(B| A)+P(A]|B)= 


P(2) + P(3) + P(4) + P(5) 21 
AG T sec’ xdx 
1+cos2x 2 7, 


dÉ 


Let 1- | 


-n/4 





jesus] sex" fora <0 
OR 
dy 


Here, slope of line y = x + 1 is 1 and d 


II 
Ha 


: 
y 


Put (1 + 1?) = t 2 2x dx = dt 


EI 


|27. 


Here, each element of domain a 
image, so g is a function, 

24 í | 35 7 
Zoll: A ang then c 


a 
"i 
R 


— 
— 
^ 


+ 
1-3x.2x 





E 

ite y = tan tan” 
Write y an” 3y Han, 
1 

Now, differentiate y wrt, y to 


required. Show | 


he 
OR 


Show lim f(x) = f(1) = lim f(x) 


x>1 


Put f(x) 2 0 


1 x 
Let y = H 


Take log on both sides and differentiate 
Write the given integral as | 


1- | (x? - 2x)dx = | (x+1) -1? 
Pan _ P(B)- (Ang) 


SC cs 
(B) P(B) 


OR 


Since, al (b+c), then a.(b+c)=0 
Area = | AB x BC | 


Where BC = AC- AB = i-j+k 


Now, a. b € are coplanar, if c; - c, = 0 
Write differential equation in the form 


| dy = 3 | e? — E ) d 


x 


OR 
Write differential equation in the form: 


d lex 1 | 
8 (E ==, which is a linear differential 
» X x 


E 
LE =e f : equation. 


Let u = cos! (2x? - 1) and v = cos x 
Now, differentiate u and v watt. x an 
du du/dx 

dv dv/dx 


d find 


] 
a "n. 


e n-IV | 

a ) = f(x) > x1 = X2 for fis one-one. 
Show Ji 

9, 


ect and 
o Find -z 


Jl. 


33. 


34. 


ints 


dx dy 


dy _ dy/dt 
dt 


, then calculate — dx/ di 


Now, 


—— 


d? 
dy Së and | 
differentiate ER to get dx? | 


: =i t the answer, | 

substitute t = 3 to ge | 

OR | 

Take log on both sides and then differentiate. | 

| | lal equation in the | 

ite the given differentia q the 

following form and apply variable Separation | 
method to solve it. 


xe dx = -= dy 
1 - y? 


Write the given integral as . 
CA 

aX +2) x4] 

, X Ix |41 | 
ali, | 


= I, T I, | 
Also, I, = 0 being odd function, Solve I, to get | 
the answer | 

OR 
PUE SIR su = f> (cos x + SIN x)dx = dł 
Also, 1 — sin 2x = p 
WhenxzQ,tz 4 and in ot = T. 
Let ABCD js 4 rectangle having area A inscribed | 
2 2 | 
in on ellipse a + = =] 
f 


Now, express 


| 
A, bas: 


| 
i | 
the area of rectangle in terms of | 


| 
| 


: BN | 
A* 216)? e Elie (aa a) | 
a 


Here, o. D 


is à point on ellipse. | 
In AABC, x2 4 y^ = 40 


1 
Area of AABC, A — SCH 
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Ls 1 
LetS=A42= ^ o 1l, o 
4 y SFr rn — 32) 
y" E 
<= | 
Now, differentiate S Ur. x tg get E and 
dx 
apply condition of Maxima and minima. 
35. Write the given integra] as 
1+x*), Sin” x—1)] 
I = | zu, Xdx 
| l+x | 
COS” x 
- [i -= [seg xdx 
l+x j 
| Section.y 
| 36. Required “quation of plane ic 
"(1-224 +1) j+(34> k]24-5) (i) 
Also, intercept Of the Plane on , axis = 
Intercept of the plane o Y-axis 
kt Ek 5) Lat 
1-2, 2,147 
Substitute Value of in eq. (i) to get required 
| equation of plane. 
| adj A 
| 97. Calculate 4-1. E 
Now, calculate (AB)? = p- 1471 
28. Plot the lines and find the corner points of 
feasible region i.e., (20, 0), (20, 20), (15, 30), (40, 0) 
and find maximum cost at corner points, 
OR 
Let A = Selected student attains A grade 
E, = Selecting a Student with 100% 
attendance 
E Selecting a student who is Not regular 
70 10 
Also, ROBES and PA HN 
Now, apply Baye's theorem to get the required 
probability. 
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OSWAAL CBSE SamP 
m 


Err: 


ent Pa 


sy 
aper-8 | 


A ama D 
PART-B 


PART-A 


Section-I 


10. 


11. 


12. 


13. 
14. 


15. 


16. 


Wri mag Sees pcc cee. 
rite 2 be i. 2 2 


R is not reflexive, symmetric and transitive. 
Range of R = (4, 9, 25, 49, 121}. 
[IL = [2-3] 

E 


| 


section- 


| | 49. All diag 


Apply formula : (a + b)? = a? + b? + 3ab(a + b) | 


Order of WY is n x k. Also, matrices PY and | 


Al. 


WY can be added only when their orders are | 


the same. 
P(BOA) 
P(A) 


P,+P,+P3+P,=1 
OR 





P(B/ A) = 


given different equation. 


cos? a. + cos? B + costa = 1 
OR 
(1 —sin2A) + (1 + sin?B) + (1-sin^y) = 1 
2(2a +b 
Required vector = eae 


Direction cosines 
a b C 


+P ee Verte ee Jac 
Vector equation y = a+ Àb. 
Vector equation r = (-2i + 4j + 6k) + (EI + 2j). 


f(x) is increasing, if f (x) > 0. 
OR 


Letu =e andv= vx 


OR 
Order, m = 2, degree, n = 2 


Let I = es SE -dx = J tan’ xdx =| (sec? x - dx 


OR 
l dx = dt 


Ax 


Put Vx =t> 


| 22. 


Apply variable separation method to solve the | 23. 


| 25. 


EI 
EI 


onal elements of Skew , 
hence det A = 0 


OR 


Symm, . 
matrix are Zero, Ten 


Here, [Al =P 7 
and LA) = 1252 |A| =5 
(i) function is many-one 
(ii) nota function 
1 dy 1 


dy 74 a 
Let dx (x+1) ii dx? (x+1) 


y = t > -sin xdx = dt 


Put cos 
OR 


b 


Apply property Ir (x)dx = Ir (a b — x)dx 


Angle between two vectors is given by 


6 a.b 
COSU-—7-, 

lol IN 

Given, Ja+b]=1 

Use echt +/a—bP=2(|aP lf to show 


the required. 

Let X = no. of heads in simultaneous toss of 
two coins. 

Possible values of X are 0, 1, 2. 


Now, calculate P(X) at X = 0, 1, 2 to get required 


probability distribution. 
Slope of tangent = H 

dr atx=2 
lim f(x) = f(2) 


Area = | [sin x | dx 
0 
OR 


Apply property | f(x)dx = | f(a—x)dx 
0 0 


Hints 


section IV 


O = = X 


Zi idi 0 to get the ent of x. Now, check | | 
30. put ` zn of f(x) between these intervals. 
es 
gg » 0, then nature of function is increasing | 
Í / 
in that interval 


ifo) <9 then nature of function is decreasing | 
in that interval. 
= 2sin x cos x and divide Nr and Dr | 


Put sin = 
by cos 4 x to get the integral as 
d 4 

sec x 


LI: 
de bd 1 
12 ysin! x 


31. 


I dx 


21 
am sec rl X) 1. 
ST lam ^x 


Now, again substitute tan x = f > sec ip dis dit | 


JL 
Also, when x = 0, t = Dand x = q =1. 


32. 
is placed at A(2, 3). 
Now construct a function z as : 
AP? = (x-3) + xf =z 


Differentiate z w.r.t. x and put it equal to zero to | 


get the values of x. 


^ 


Now, check = at different values of x to get | 
Y 


maxima or minima. 
3. Let length of fence L = x + 2y 
Area a = xy 


2a 
Construct a function, L =x + P 


Put 


— 
D 


Now, differentiate L w.rt x to get Es 
aL 
x. Now, check P for 


= — 0 to get values of 

dx 

maxima and minima. 

i j j | form 

34. Write differential equation M the 

dy m pa e / 

i thod 

me 
ly variable separation 
a 

Now, apP?Y Sep | iere 

35. Here, D T 2x| = x^ DE y 2 Se E 






2. Let P(x, y) be the position of the jet and soldier | 


i 
| 
| 
i 
| 
i 
| 
| 


| 36. Calculate A^! 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 37. 


| 38. 


| 
| 
| 
| 
| 





3 
Now, I= [I -2x14s 





adj A 
|A| 





Obtain values of x, y and z using X = A“B, 
i.e., x = 0, y = -5,z = -3 
Plot the lines and draw the feasible region find 
the corner points of feasible region i.e., (0, 0), 
(0,5), (6, 3), (8, 2) and (9,0) and get the maximum 
value of objective function at corner points. 
OR 

Let E, : Students knows the answer 

E, : Students guesses the answer 

A : Answers correctly 


P(A/E;) = 1 and P(A/E)) = ; 


Apply Baye's theorem to get the required 
probability. 


Substitute value of 4 
7=b+c and equate the “ew 


p= S+3,1q= 4andr 
f S, put area of get 


b and C in the given 


condition 


to get value of 
Now, to find value O 


j- b= 2i4 j- -3k 


x a a T. E 
Let ¡dry jah 
and “a 


rb= =o and r. c= = 
e equations 


—2 to obtain set 
ET a= to get the 

j^ kee "solve thes 

of € 


values of * Y and Z. 
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a == 
self assessment PaP 
, | ee = 3cos3x 
| — (sin 2x) 
PART-A (od | 
" | integral in the form 
147 Am | UB d 
1. Put me = C08 ird di = 1, 
; | Putlogx = t> dg 
2. A function is onto, if its range is equal to co- | 
domain. | 
3. Range of R is (4, 9, 25, 49, 121, 169} | PART-B 
4. For skew-symmetric matrix, A' = — A. | á ; 
e Ale COSA sind | Section-II1 
l | =sink cos), | 19. To prove fis one-one, show f(x;) = f(x) Sa, 
| 2 
Multiply by 3 in matrix A and subtract matrix B. | 20. [2x -8 
6. No. „of minors. — | 
No. of elements are equal to no. of minors | o 22-32-0 
For symmetric matrix A' = A | 21. Differentiate both sides w.r.t. x and simplify 
| OR 
———— | d d 
7. Required distance = 4(.-0y +(B-By +(y-0? | Find e and = , then calculate 24 _ 4y/d0 
| dü do dx di 
OR | dy 
A feasible solution of LPP must satisfy all the | | Now, differentiate p» again W.rt. x to get 
constraints simultaneously. Ñ 
8. PAN B)=0 dy. op ` 
^  3asec’ Dtanp 
9. Put bm + P(1) + P(2) =1 po eee 
10. Distance between parallel lines, | 22. Put x = Am the given curve to get value of y =3 
ats dy 
lA? +B? +C? now, slope of tangent = H 
k 
(2,3) 
1 1 -3 | - Ip (70 
11. Here, 12 1 Ap | 23. |a«b[-]a| 
52 3 > af +|5P «22b - |af 
12. If A is symmetric matrix, then B'AB is also a = [bf +2ab=0 
symmetric matrix. 8 Ex (2a+b) 5 M De L ; 
m - = ab | 
Projection of a on b = i] Convert the given equation of line in standard 


13, 


14. 


Here, kx j=-i and jk=0 


Let f(x) = [ sin’ x cos” xdx 


T 


Putx=-x= fe) = 40; f(x) is a odd function. | 


25. 


form as 


ES yal 3 
—5_" 15 10 
6 2 9 


Here, direction ratios are 6, 2, 3. 
P(A'B)) P(BIOA) 


P(A B'.P(B'/ A") = 
(A'/B').P(BY A’) PB)” PIA) 


a2 32. 
` -— Au P(B)] 
NH ANP) 
E 2 
= — SAO PB 
~ [1 - P(A)] H P(B) 
l Leed ? al. 
n] j| NE 0 to get the required interv 
T (x) ? | ze f(x)+C 
l y? la 26. Put f | je f(x) + P097 dx —t f(x) 
. Apply rule : 
24. OR 
lin the form 
write the given integra 
l Jax 
je | E *3x-1 
ial equation as : 
9g, Write the given differential equ 
= Ha dy 1 = ` 
2 7 fe) CU ma dv Vx gë 
La 
LE: / B 
Y and sim lif Section-IV 
SNP ify, l i 
: 29. Show given relation is reflexive, symmetric 
ate dy — dy / dg and transitive 
dx dx/ag Also, [(2,5)] = {(1, 4), (2, 5), (3, 6), (4,7), (5, 8), (6, 9)} 
KW, x to Fei 30. Put x= sin A, y = sin B in Ai x? +J1-y? 
=a(x—y) and get A - B = 2 cot! q or sin! x — 
sim! y = 2cot' a after simplification. 
zet value of y=3 Now, differentiate w.rt. x to prove the required. 
OR 
| Take log on both sides, to get 
2,3) y 
"s log x - log(a + bx) 
Now, differentiate W.rt. x both sides and | 
simplify to prove the required result. 
31. 


line in standard 


3. 
P(B'^A) 
e P(A ) 











Write the differential equ 
separable form as 


(sin y + y.cos y)dy = x.(2.log x + 1)dx 


Integrate both sides and apply boundary 


conditions to Bet particular solution. 
OR 


Write the differential equation in the form : 
dy y 


- ——tan| Ý , Which is homogenous 
dx x Se 


du dv 
Now put y = vx and dx = iiia 


34. 


ation in variable 
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Put Jx = COS => x = cos? 0 — 9 = cos! Vx 
and dx = —2. cos 0 sin 0d9 


Volume of cone V = — x h 


or V= =m (=h? + 2525 


Now find ~ and put P = 0 to get value of 





4r 
h= — 
3 
2 
Check y 


4r . - 
ES atn 3 to get maxima or minima. 





Write integral after putting x* = y or 2xdx = dy 
1 
as : J 


— dy 
(y+D(y +4) 
Now apply partial fraction method to se 


parate 
terms as: 


1 _A , By+C 
(y*1)(y y+1 Y +4 


Get values of A = 


|e 


Fc and Cat 
5 5 


35. Let f(x) = |x-1| + |x-2] + [x— 4| 


(x-1)-(x-2)-(x-4) 1<x<2 
" Soie ip 2€x€4 


5-x; 1Sx<2 
— |x41; 2<x<4 


Now, we write 


f lx-11+]x-2]+]x-4|pdx 


= [6 :)dx + f (x+1)dx 


Integrate to get the answer. 
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S . | Equation of plane containing thes. o Sy 
ection-v x-1 y+1 2-1 e 
| -= 
36. Write the given system of equation in the form 2 3 4 | 0 
Bo BOK SAND 1 2 1| 


adj A 





AS | A| and get valuesx =y =z=1 38. Plot the lines and find the feasible legion . dia. 
| corner points i.e., (25,000, 25,000), (20,000 DN 
A) 

Let length and breadth of rectangle be x and y. the maximum value of Z at corner Points, 


OR 
Sample space = (HT, HH, T1, T2, T3, TA T5 >, 
A = Event that die shows 4 no. bie | 
than 4 = (T5, T6} "m 
B = Event that there is atleast One tai 
| = (HL T1, 12, 13, T4, T5, T6} 


P(ANB)=P(T5)+P(T6) = 


Here, Perimeter, P = Au +x + n 


2 


| 
| 
| 
| 
OR | (20,000, 10,000) and (40,000, 10,000) an 
| 
| 
| 


and Area, A = a 
2 4 


Express A in terms of P as : 





A=PR- Et 
22 4 8 

m | P(B) = P(HT) + P(T1) + P(T2) + P(T3) + Ps 

. è keen i 3 ) 

Now, differentiate A w.r.t. x and put x 0 , to | + P(T5) + P(T6) = 2 
get values of x and y. | 4 





l | _P(ANB) 
Now, check E for maxima or minima. | Now, Use P(A / B) = p 
x | 
37. Any point of line is (2A + 1, 3 - 1, 4 + 1) 


This point intersect with second line and we 


get value of lec and paz. | 
2 3 


Self Assessment Paper-10 


| 





PA RT- A | 5. After solving determinant, we get 2x - 40 = 18 
| +14>x= +6 
Section-I | "s 
discs » gd 
Il. ‘Put ee = SEH 
2 a | 7. For parallel vectors : "3 = 
: z) - E z) | 1 -2p 3 
COS cos} —+ | 
5 2 10 | OR 
| d 3 1 
. Y | —(cosec x)= 
MET MU 


2. Given relation is not symmetric. | 8. Direction cosines of line are i a 
. Given relation is reflexive and transitive. | 2'242 
4. Since, ART is defined, then n = q | =2 

Also, B'A is defined, then p=m 


Therefore order of B' = n x m 


Required equation of lineis 





6 ai k) 
“ats ae 37 T 
HIN equation Y = ( |. 
9. Vector i ^ $20 and ji. — 1. 
(xj 
. nd a and then 5a. ocean | 
firstly fin ed balls can be 2, so | 
jg, Maxi 0,12 | 
take values " (1, 2), 0, 3), (1, 4), (2, 1), (2, 2), | 
1), EAE N | 
E, = (0, 4,1)} 
15. i tb (2, 3), (3, 1), (3, 2), 
E, = (1,2, (2, 1)) 
" 
SE, 
14. Put sinx = os | 
OR 
Put x? = tor 2xdx = dt 
1 
dy =—log e 
m lo aX) Ba 
15. (log, x)= > 
OR 
LA aye > 
dx v1-x | 
16. Since, f(x) is increasing, put f(x) > 0 to get the | 
required interval. 
OR 
Substitute the values of X1 and x, in the given 
objective function to get the required value. 
PART-B 
Section-III | 
19. For one-one, show f(x,) = f(x.) => Xi 7 x, 
5 -] 2 
20. A“=|9 2 5 
0 -1 -2 
OR 
Let x |^ b 
C d 
then É f 2 H: -8 M 
"8^4 5 6 (2 4 6 
Multiply LHS and then equate the 
“orresponding terms and simplify to get the 
Values of g = l,b = —2, C = 2,u- 0. 
21. 





Apply rule le tfeo fex = e f(x) +0 


| 
| 
| 
| 
| 
| 


^ e T | 22 
+ A( 3j —- 2k). | 


| 23. 


24. 
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Write the given differential equation in variable 
separation form and integrate it. 


| xe' dx = d SE 


41-9? "y 


Write (+37 - 9k) x (3i — Mi+uk)=0 


i j k 
asi] 3 Op 
A A H 
Solve the determinant 


and equate the 


corresponding components to get the values 


ofA =-9andu = 27. 
OR 
Given |4|=1=|a| and la+b|=1 
Write |a+b P= (a+ b).(a + b) 
simplification get 27 5 = "d 


and after 


Now, |a | leng — coso = -1 
Let A, = He knows the answer 


^5 = He does not know that answer 


E = He gets the correct answer, 


P(E/A1) = 1 and P(E/A )-l 


Apply Baye's theorem to 


get the required 
probability. 


To show vectors A, B, C forma triangle, then prove 
AB+BC+CA =0 

Also, to show A, B, C, form a right angled 

triangle, then show BC CA =0 


Write given differential equation i 


n variable 
separation form as : 
y “x(l+logx) 
OR 
Write given differential equation in linear form 
as: 


c = SCC x 
üx 


I.F. = cl ensis 
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27. 


28. 


OSWAAL CBSE samp! 


Slope of curve = slope of tangent = ES 


Slope of line m, = 2 


They are given parallel, so put ` 


values of x and y are 2 and 7, respectively. 
Equation of required tangent isy-77 2(x 


Degree = 3 and Order = 2. 


Section-IV 


29. Show fis one-one and onto, hence f is bijective 


30. 


31. 


1 
Slope of normal, m, = | dy | 
dx (x141) 


Slope of line, m, = 9 
Put m.m» = -], to get X = +1 


OR 
~ ,dy cos0(4-cos0) 
Find dë  (2+cos8) 


dy T 
—=0 EE 
Put 70 to ge > 


20 


d 
For all 0,0 «0 « E 


2 
2 





Let L be the length of hypotenuse 
Then L = AD + DC = b sec 0 + a cosec 0 


Now differential L w.r.t. 8 and apply conditions 


of maxima/minima. 

OR 
Let the sides of cuboid be x, x, y 
:. Volume, V = Zu 


Express the surface area of cuboid (S) in terms 


of volume. 


i5. 5 = 27° "d 
x 


Now, differentiate S 
conditions of maxima and minima. 


dy = M; and get 
x 


-2) 


wrt. x and apply 


| 


dy _9x-2 | 


| 
| 
| 





e Question 


32. 


33. 


34. 


35. 


papers, MATHEMATICS, c, 


y = y to prove cube wil 


wW 
O sho 
Also, face area. 


minimum eg 
write the 


secx dx = | 
| 1+ cosecx 


We 
given integra] 
sin xcosx 
ee ee 
(1+sin x)(1-sin x) dx 

put sin x = f 0T CO? xdx = dt 
jy partial fraction rule to Separa 
Now appty j 5 te th, 
mo 
( 2 


uaa a TSS 
terms o 2)(1-1) I4f VE 1 


LL feet 
4 2 


and get A 


dy / dp 
— 
dx / dg 


dy 


— — 
— 


d 
d dx and : and obtain ES 


Fin 10 


fferentiate ay w.r.t. x to d'y 
D : en «Le Lo 
Again difier En Bet e 


T 


M T 
Finally find ES? at Q= 3 


Write given differential equation in linear form 

as: 

_ tan” x 
Tir 


Jae 


y, 1. 
dx 1+x 





].F.=e 
Solution is y..F = [QxT.Fdx+C 


Write the given differential equation in 


homogeneous form as : 


ay m SCH 
X X 


dx 
d 
P eg 


put y = vx > 
dx 


Section-V 


36. Lines are perpendicular i.e., 


-3(3) + 2A(2) + 2-5) = 0 = À = 2 


Now, lines are not intersecting if 


LA 1-2 6-3 

3 22) 2 Lett 

3-2 2 -5 
OR 


Here, la|=|b|=1 


p" 
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pint? 5 2-214 Ibl cost | MUS OR 
SÉ HIM TU ut = 0) + P(X = 1) 
"PELA | IFPIA = 2) 4p SN 
Als 0 | n p E ) (X -— 3) 
| 1sec. = | + P(X = 4) + ..... = Land get k E 
or | 2 | 8 
6 | (i) P(getting admission in exactl 
¿pp -4c05 3 y one college) 


similarly e "TOES. 


he feasible region and 


mm p Itt 


ii retti ission i 
(ii) P(getting admission in at most 2 colleges) 


sand draw | 
= P(X < 2) 


> june | | 
plot the li of feasible region 1.€., (0, 


orner points 





| 
| 
r > c | 
im value of | n D ! mE 
e 3 0) and finc maximt | iii) P(ge uu 
p 0) and (3, | (iii) P(getting admission in at least 2 colleges) 
> ts emm ) > ene ) 
7 at corner pol” | P(X 2 2) z1-P(X« 2) 
"ae 
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